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Description 

The present invention relates to homogeneous recombinant human immune interferon fragments having 
6 to 11 amino acids deieted at the carboxy terminus as compared to fuli-length mature recombinant human ^ 
5 immune Interferon (amino acid sequence shown in Figure 1), The invention also relates to replicable .'^ 
microbial expression vehicles comprising a nucleotide sequence encoding a recombinani immune interferon .? 
fragment defined above, to microorganisms transformed with these expression vehicios and to processes 
for the preparation of said interferon, fragments and said microorganisms. The invenlion further relates to 
pharmaceutical compositions containing one or more of these recombinant immune interferon fragmefrts 
10 and to the use of these recombinant immune interferon fragments and pharmaceutical compositions for the 
treatment of various disease states. 

Natural human immune interferon (IFN-7) is produced upon mitogenic stimulation of lymphocytes. It 
exhibits antiviral and anti-proliferative activity. This activity Is pH 2 labile. The functional form of the immune 
. interferon may be a multimer, most likely a dimer, a trimer or a tetramer (Peslka et al,. J. Biol. Chem. 258, 
75 9706-9709 [1983]). 

It has been found that Immune interferon is encoded in the human genome by f single gene which 
codes for a precursor-polypeptide of 1B6 amino acid residues (Derynck et al., Nucleic Acids Res. 10, 3605- 
3615 [1982]). Post-translatlonal processing was believed to result in a polypeptide comprising 146 amino • 
acids and having a Cys-Tyr-Cys-GIn-... N-temninal sequence. 

20 Using methods of tiie recombinant DNA technology (see for example Maniatis et ai., "Molecular cloning 
- A laboratory manual", Cold Spring Harbor Laboratory. 1982) expression vectors coding for a recombinant 
immune Interferon comprising these 146 amino acids have been constructed. Upon introduction of these 
expression vectors into a microbial host, recombinant immune interferon polypeptides consisting of 147 
amino acids, namely the 146 amino acids mentioned above and an additional N-terminal methionine, are 

25 synthesized. The additional methionine derives from the mRNA translational start signal AUG which codes 
for the amino acid methionine. In tite parental human gene this translational start signal is situated in front of 
the signal peptide. This signal peptide is cleaved off upon post-translatlonal processing, together with the 
methionine derived from the translational start signal leading to methionine-free mature Immune Interferon 
consisting of 146 amino acids. Prokaryotic hosts are not able to cleave the signal peptide in front of the 

30 human Immune interferon precursor polypeptide at the right position. Therefore the coding sequence for the 
signal peptide in tfie immune interferon gene has to be removed by genetic engineering in order to express 
the immune interferon in mature fomi. The ATG codon directiy in front of tiie coding sequence for tiie 
mature polypeptide results in the N-termlnal methionine present in recombinant human immune interferon. 
In spite of tiie additional N-terminal methionine and despite the fact that it is not glycosylated tfie 

35 recombinant Immune interferon exhibits antiviral and anti-proliferative activity coupled with pH 2 lability 
comparable to the immune interferon isolated from human lymphocytes (Gray et al.. Nature 295, 503-508 
[1982]). Later on Rinderknecht et al., (J. Biol. Chem. 259, 6790-6797 [1984]) have shown that immune 
interferon purified from induced human peripheral blood lymphocytes consists of a polypeptide having 143 
amino acid residues, lacking the Cys-Tyr-Cys- sequence and having a pyroglutamate residue at its N- 

40 terminus. Some heterogeneity at tiie carboxy terminus was obsenred. Reengineering of the original 
recombinant immune interferon gene led to expression vectors coding for mature recombinant Immune 
interferon comprising these 143 amino acids and having as outiined above an additional metiilonine at the 
N-terminus. Comparison of the biological activities of tiie recombinant human immune interferons with or 
without the Cys-Tyr-Cys- sequence showed, that the deletion of tine Cys-Tyr-Cys- sequence led to a two- 

45 fold higher antiviral activity. (European Patent Application No. 146 354, published on 26.6.85). Moreover It Is 
shown In European Patent Applica- tion No. 146 354 that immune interferon fragments generated by limited 
tryptic digestion of mature recombinant human immune Interferon, had decreased antiviral activity, com- 
pared to a recombinant Immune interferon preparation consisting of a mbcture of Interferon polypeptides (= 
reference material) having 139 or 143 amino acids (ratio 98:2). For example a fragment consisting of 131 

50 amino acids, lacking 12 C-terminal amino acids, showed 40-50% specific activity compared to the above 
mentioned reference material. Fragments with additional 3 or 6 amino acids removed from the C-tenminus 
had 6-9 or 1% respectively of the specific activity of the reference material. Therefore in view of the 
reduced activity exhibited by the Immune interferon frag- ments exemplified in the above mentioned 
European Patent Application, it can be concluded that all fragments lacking terminal amino acids will have a 4 

55 lower antiviral activity than the above-mentioned reference material or the mature recombinant human 
immune interferon with 143 amino acids lacking the Cys-Tyr-Cys- sequence at tiie N-tenninus. On the other 
hand these immune Interferon fragments have been generated only by limited tryptic digestion. Trypsin 
catalyzes tiie hydrolysis of peptide .bonds, whose carbonyl function is donated by a basic amino acid, 
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usually arginine or lysine. There are 20 lysine residues and 8 arginine residues in the amino add sequence 
of immune rr.terferon. The amount of the indh^idual fragments generated by trypsin depends on the 
accessibility of the peptide bond which has to be cut to generate the fragment. Nevertheless, llmfted 
proteolytic digestion leads to a wide spectrum of fragments and the purification of a specific fragment to 
5 homogeneity from such a mixture is highly problematic in particular since polypeptides having essentially 
the same arr.ino acid sequence but differing in size by a few amino acids would have to be separated. 
Under the prc-vaiiing conditions the fractionation by HPLC described in European Patent Application No. 146 
354 is not considered as adequate for purifying the immune interferon fragments exemplified therein to 
homogeneity, that means that they are obtained substantially free from other immune interferon fragments 
70 differing in size. Moreover, due to the spedfidty of trypsin, the immune interferon fragments of the present 
invention hc*/ing non-basic Oterminal amino acids like serine, glutamine. methionine, leucine or 
phenylalanine cannot be generated by tryptic digestion. This may be the reason why only immune 
" interferon trL^ments with 125, 129, 131 and 139 amino acids, having either lysine or arginine as Oterminal 
amino acid are exemplified in European Patent Application No, 146 354. Although a method for the 
75 preparation of immune interferon fragments by recombinant DNA technology is generally described In the 
above mentione-l European Patent Application, recombinant human immune interferon fragments compris- 
ing 132 to 1-7 amino acids- counted from the first glutamine residue in the amino add sequence shown in 
Rgure 1. hi"e been prepared for the first time in homogeneous form by the methods of the present 
invention. M .s^! ^:urprisingly it has been found that these homogeneous recombinant immune fragments 
20 have an increased specific antiviral activity compared to full length mature recombinant immune interferon. 
Similarly It v.'as observed that the other biological activities exhibited by immune interferon (reviewed by 
Trinchieri et al., Immunology Today 6, 131-136 [1985]) are also increased for the recombinant immune 
Interferon fr- iments of the present invention in comparison to the mature recombinant immune interferon, 
Pharmaceul .'^' -ompositions containing one or more of the recombinant immune interferon fragments of 
25 the present invention can be used for the treatment of various disease states. Examples of such disease 
states are: viral infections, neoplastic diseases or rheumatoid arthritis. 

The pre^'9:i{ Invention therefore provides homogeneous recombinant immune interferon fragments 
exhibiting £: rp-E^cific antiviral activity higher than mature recombinant immune interferon and having the 
amino acid r-= :;L"Bncs 
30 X-Y-Asp-Prr Tvr-Val-Lys-Glu-Ala-Glu-Asn-Leu-Lys-Lys-Tyr-Phe- 
Asn-AIa-Giv- -iic-:3ar-A5p-Val-Ala-Asp-Asn-Gly-Thr-Leu-Phe-Leu- 
Gly-Ile-Leu-i.vs-Asn-Trp-Lys-Glu-Glu-Ser-Asp-Arg-Lys-IIe-Met- 
Gln-Ser-GIn- o-Va!-Ser-Phe-Tyr-Phe-Lys-Leu-Phe-Lys-Asn-Phe- 
Lys-Asp-Asj -Glii-Ser-lle-Gln-Lys-Ser-Val-Glu-Thr-lle-Lys-Glu- 
ss Asp-Met-Ai' '-'a-i-Lys-rhe-Phe-Asn-Ser-Asn-Lys-Lys-Lys-Arg-Asp- 
Asp-Phe-niu-!-ys-L'.?u-Thr-Asn-Tyr-Ser-Val-Thr-Asp-Leu-Asn-Val- 
Gln-Arg-Ly?- -i5:-.i-i-His-Glu-Leu-lle-Gln-Val-Met-Ala-Glu-Leu- 
Ser-Pro-Ala-«-.l£-Lys-Thr-Gly-Lys-Arg-Lys-Arg-Z 

wherein eill.er :•: is a methionine and Y is a glutamine residue or X is hydrogen and Y is a glutamine or a 
40 pyroglutam.-.=v-. residue, and Z is 
Ser. 

Ser-GIn, 

Ser-Gln-i-h-;. 
Ser-Gln-Me^L^:.u. 
45 Ser-Gln-M. ' -Phe or 
Ser-Gln-H- • Imi -Phe-Arg. 

These ho. • \ 0i -us ictcombinant immune interi'^ron fragments have a significant higher biological activity 
compare.": > • '.jsj}: i recombinant human immune interferon, that means to a full-length recombinant 
Immune \r,b i-. i *n con^iollng of 143 amino acids, having either a glutamine or a pyroglutamate residue at 

50 position 1 f • i. . amino acid sequence. When the c.mino acid residue at position 1 is glutamine, the full- 
length r::.'*- r>;.:ri!i; Immune interferon may contain optionally an additional methionine residue as 144th 
amino acici 1 iio f^-lerminus. The additional methionine residue derives from the mRNA translationa! start 
signal Al-vJ . ! i'. i cocies for the amino acid" methionine as outlined above. In expression systems like E.coli 
this met!. :!.in>. : not always processed away. The additional N-terminal methionine has been found not to 

55 impair [Y - , > y'\.ka\ activity of most recombinant polypeptides (Winnacker, in "Gene und Klone", p. 255, 
VCH, v^'-!. •:;'«. O-ininany [1985]). Upon removal of the N-lermlnal methionine in recombinant Immune 
interferor. « i : • fr:.gments the newly generated N-terminal glutamine residue may cyclize to the 
pyroglut:... ' ".rm, again without any believed impairment of the biological activity. The recombinant 
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immuns interferon fragments of the present invention may be in multimerized form, preferably they are 
present as dimers, trimers or tetramers. 

The recombinant immune interferon fragments of tiie present invention can be used to prepare 
pharmaceutical compositions consisting of a significantly reduced amount of said recombinant immune 

5 interferon fragments as compared to the amount of mature recombinant human Immune intarferon needed, 
to obtain essentially the same antiviral activity and a physiological compatible carrier. Such pharmaceutical 
compositions are useful for the treatment of various disease states. It is undersiood :iiat amino acid 
sutistitutions, particularly single amino acid substitutions in the recombinant immune inteneron fragments 
disclosed herein, giving rise to variants of the recombinant immune Interferon fragments having higher 

10 specific activfty compared to mature" recombinant human immune Interferon are possible. It is wfthin the 
state of the art to Introduce such substitutions in a recombinant polypeptide. More generally the present 
invention includes all recombinant immune interferon fragments having 6 to 11 amino acids deleted at the 
C-terminus as compared to a full-length mature recombinant human immune interferon or modifications and 
allelic variations thereof, which fragments exhibit biological activity greater than the full-length mature 

75 recombinant human immune interferon. The invention also provides replicable mfcrobial expression vehicles 
comprising a nucleotide sequence encoding a recombinant immune Interferon fragment operably linked to 
an expression control sequence and microorganisms transfomned with such an expression vehicle. More- 
over it provides pharmaceutical compositions containing one or more recombinant immune interferon 
fragments and a physiological compatible carrier. The invention further relates to processes for the 

20 preparation of recombinant immune interferon fragments through recombinant DNA technology, to pro- 
cesses for the preparation of a microorganism b-ansformed with a replicable microbial expression vehicle 
mentioned above and to methods for the preparation of pharmaceutical compositions containing such 
recombinant immune interferon fragments. Furthermore the invention relates to the use of these interferon 
fragments and corresponding pharmaceutical compositions for ttie treatment of various disease states. 

25 The present invention may be more readily understood by reference to the following detailed 
description of the invention when considered in connection with the accompanying drawings, wherein the 
following abbreviations and symbols are used: 

B, E, H, S, Sa, So, X. Xb which indicate sites for restriction endonucleases BamHI, EcoRI. Hindlll, SphI, 
30 Sail. Seal, Xhol and Xbal, respectively. 
In figures 2, 4 and 6 to 9 

Em 

35 • 

respresents promotors of tiie genes bla, lad and neo; 




40 

represents ribosomal binding sites of the genes bia. cat, neo and laci; 



iiiiiiiiiii 



45 

represents terminators t© and Tl; 

50 

represents tiie regulatable promoter/operator element Pn2sW* 

55 • 

represents ribosomal binding site RBSll.Sphl; represents coding regions under control of this ribosomal 
binding site; ±s represents regions required for DNA replication (repl.); 
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represen(s coaiVsg regions for dihydrofolate reductase (dhfr). chloramphenicol acetyltransferase (cat). /3- 
5 lactamase (bi^.. k-.c repressor (laci). neomycin phospliotransferase (neo), and interferon-y (IFN-7). 

Figure 1 

Amino acid sequence of mature recombinant human immune interferon (rlFN-7) lacking the Cys-Tyr- 
70 Cys- sequence at the N-terminus and the nucleotide sequence encoding it The Hinfl site used for the 
construction of liie recombinant immune Interferon fragments is underlined. The N-terminal methionine 
derived from the prokaryotic translational start signal is put in parenthesis. 

Figure 2 

15 *" 

Schemfti - drawing of the plasmid pDS8/RBSII,Sphl. 
Rgure 3 

20 Nucl? T'Uc''^ sequence of the Xhol/Xbal fragment of the plasmid pDS8/RBSll.Sphl containing the re- 
guiatable rr noter/cperator element PnasX/o, the ribcsomal binding site RBSII.SphI, the dhfr-gene, termina- 
tor to, the cat-g^ne and terminator Tl. The restriction endonuclease sites indicated in Fig. 2 are overlined 
and the rsgion under control of RBS!l,Sphl encoding a dihydrofolate reductase polypeptide Is underlined. In 
addition lUe pBR322 entity of pDS8/RBSII,Sphl is schematically shown, where the given numbers. refer to 

25 the nuclectida sequence of pBR322 (J.G. Sutcfiffe, Cold Spring Harbor. Symp. Quant. Biol. 43. pp. 77-90 
[1979]). ~ 

Figure 4 

30 Schematic drawing of the plasmid pOMI.1. 
Figure 5 

DNP lienuer.ca of the plasmid pDMi,1. The restriction endonuclease sites indicated in Rg. 4 are 
35 overlined and ti.e coding regions for neomycin pliosphotransferase (neo) and lac repressor (lad) are 

underline':!. 

Figure 6 

40 Schema! ic description of the construction and isolation of fragment 1 containing the gene for mature ' 
recombirianl hitman immune interferon (rlFN-7) starting from plasmid pRC23/IFI-900 containing the gene 
coding for cz retombinant human interferon consisting of 146 amino acids, having Cys-Tyr-Cys- as N- 
termincii liOu. ^':^^r.t}. 

45 Rgure 7 

Ini?*-:: i;it:*ri r ; fragment 1 into pDS8/RBSII,Sphi. resulting in pGLS. (Sc) in the schematic drawing of 
pGLS indicakis ihe position were fragment 1 is linked to the Seal cleavage site of pDSB/RBSII.Sphi. 

50 Rgure b 

Scf-emal'c ci^jscription of the construction of the EcoRI-Hindlll-fragments F(-6), F(-8) and F(-11) coding 
for the C-tei minus of three different recombinant immune interferon fragments using a Hinfl-fragment of 
pGLS ft. j i 'i. ■ HVtl-Hindlll-adapters A(-6)'. A(-8) and A{-11). The EcoRi-HindllMragments F(-7). F(-9) and F(- 
55 10) wer.j .ris ici ic^d in similar way using the Hinfl-Hindlll-adapters 
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A(-7) 

6 A(-9) 
A(.IO) 



AGTCAGATGCTGTTTTAA 

GTCTACGACAAAATTTCGA 

AGTCAGATGTAA 

GTCTACATTTCGA 

AGTCAGTAA 

GTCATTTCGA 



In the sequence given the relevant codons for translational termination are underlined. 



Rgure 9 

IS 

Schematic description of the Integration of fragments F{-6). F(-8) and F(-11) Into the EcoRI- and Hindlli- 
cleavage sites of pDS8/RBSII.Sphl resulting In piasmids pFN-7(-6). plFN-7(-8) and p.FN-7{-11). The 
fragments F(-7). F(-9) and F(-10) were integrated in similar way resulting in piasmids plFN-7(-7). plFN-7(-9) 
and p!FN-7(-10). 

20 

Figure 10 

Amino acid sequences of the gene products rlFN-7. IFN-7(-6). IFN-7(-7). IFN-7{-8). IFN-v(-9), IFN-7(-10) 
and IFN-7(-11) which are obtained upon expression of pGLS. plFN-7(-6). plFN-7(-7), pi FN- (-8), plFN-7(-9); 
25 plFN-7(-10) and plFN-y{-11), respectively. (130aa) means the 130 amino acids from position 1 to position 
l30(seeRg. 1) 

Rgure 11 

30 Analysis of the mature human immune interferon and the human interferon fragments by SDS- 
polyacrylamide gelelectrophoresis. In lanes a, b. c and d (Fig. 11a, part A) and lanes 1 to 9 (Rg. lib) 
iysates of E, coii M15 cells, harbouring pDMI.I and In addition the. expression vector indicated below, are 
shown: 



3S 





exDression vector 


Fiaure 11a 


Fiaure 11 






lane 


lane 


40 










pGLS 


a 


1.9 




pIFN-Y(-4) 




2 


45 


pIFN-YC-S) 




3 




pIFN-Y(-6) 


b 


4. 




pIFN-Y(-8) 


c 


5 


SO 


pIFN-Y(-9) 




6 




pIFN-Y(-lO) 




7 




. pIFN.Y(-ll) 


d 


8 



55 In lanes a. b, c and d (Rg. t1a, part B) and lanes 10 to 17 and lane 20 (Rg. 11b) the purified Interferon 
polypeptides isolated from the Iysates a, b. c and d (Rg. 11a, part A) and lanes 1 to 9 (Rg. lib) 
respectively are shown. The human immune Interferon fragments \FH-y(-^4) and IFN-7(-i8) prepared by 
limited proteolysis are shown In lanes 18 and 19 respectively. 
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MW (Rg. 11a) and M (Fig. 11b) denote a protein size marker (BIO-RAD laborsiories) consisting of proteins 
of 14.4 kd. 21.5 kd. 31 kd. 45 kd. 66.2 kd and 92.5 kd molecular weight (1 kd = VOOO dalton. 

Rgure 12 

5 

Antiviral activity In relation to the carboxyterminal sequence of IFN-y. The carboxyterminal sequence is 
given in the one leller code described by Dayhoff et al., ("Atlas of Protein Sequence and Structure". M.O. 
Dayhoff, ed., Vol. 5. p. 17, Natl. Biomed. Res. Found., Silver Spring, Maryland, U.S.A., [1979]) on the 
abscissa The antiviral" activity exhibited by the recombinant Immune interferon fragments identified on the 
10 abscissa by the /'umber of amino acids deleted at the carboxy terminus in compcrison to the full-length 
mature recombin&.n human immune interferon (identified by "0") are plottec on the ordinate. Each point 
represents the ge^ojr.etric mean titer of at least six independent determiner: -vns. Bars Indicate the cor- 
responding 95 % ccnfidencs limits. . . 

TS Figure 13 

Comparison of the antiviral activity, the macrophage activation and the receptor binding capacity in 
relation to the carboxyterminal sequence of \rN-y (for details see legend to Pi -'. 12 and text). The values for 
the antiviral activity, the macrophage activation and the receptor binding capa-v.-ty of the immune interferon 
20 fragments in relationship lo the corresponding values of mature recombinant irruTiune interferon, which were 
arbitrarily taken as i, are iiiown on a logarithmic scale. The absolute value for ihe macrophage activation of 
mature recombinsnt immune interferon was 5 x 10^ U/mg. 

In a preferred Tmbojiment of the present invention irecombinant imn-.ufv interferon fragments can be 
prepared by selection of a suitable plasmid containing a full-length copy of ii.e human immune interferon 
25 gene or allelic variants thereof. Translational stop codons can then be introduced in the region of the gene 
coding for the C-terrninus of immune interferon either by site directed mutagenesis as described by Smith 
et al. (in "Genetic Engineering" 3, 1-32 [1981 J. J.K. Setiow. A. Hollaender eds.. Plenum Press, New Yortc) or 
by removing a sui^-ible rp^!riction fragment from this region and by replacin'- this restriction fragment with a 
synthetic DNA fra«,'meint c* iing for the desired C-tenminus of the recombii;;..!'t: immune interferon fragment . 
30 In the latter meth.r^d prei^tr 'ibly two different restriction endonucleases are us*?; i to cut the starting plasmid, 
generating two di'iaienl t[\ :ky ends. The synthetic DNA containing compleme.ur.ry sticky ends can then be 
integrated direct!-.* in th-^ liiht orientation. In a next step the DNA sequen-- coding for the recombinant 
immune interfere!, frr-i/frent can be inserted in a replicabie micrdbiai s>:pr.: sion vehicle, comprising an 
origin of replicati- a Oicnoter or promotn;r-operator and a sequence enco ig a ribosomal binding site 
. 35 (RBS). Suitable i- ;ii!cable f.ypression vehicles can be found in Maniatis s\ rz\. jpra) or in the examples of 
the present invet;?! .i. P;ti : rred replicabie expression vehicles comprising 2 (\ icieolide sequence encoding 
a recombinant immtine inte rferon fragment opefably linked to an expression c rntrol sequence are plFN-7(- 
6), plFN-7(-7), plFH-7(-G), plFN-7(-9), plFN-7(-10) and plFN-7(-11), wherein ihe coding sequence of the 
recombinant rmm^ne int-r-ei-on fragments are integrated In the expression v'p-:tor pDS8/RBSII,Sphl (Fig.2). 
40 the expression v --zioi- j. . . 3/RSBII,Sphl wcis introduced into E.coli M1.1) (•:[.•;•. a strain of E.coli (E.coli 
DZ291) transfornt:. i \w\i \ ; asmid pDMI.I 4) which plasmid encocir-s ih - l-^:c repressor. The resulting 
Ecoll M15 (pDS-?-/-;Bol' ■ ^.1; pDMI.I) was deposited on August 6, 1^66 id i Deutsche Sammlung von 
Mikroorganismen ; .):£:Ki. • accession nunriber being DSM 3809. The ineiho l-: lor the construction of the 
expression vehici s codiiv;- for the recombinant immune interferon fragni€:t]ti l-f'l-7(-6). plFN-7(-7)." IFN-7(- 
45 8), IFN-7(-9). IFN- )(-10). ond IFN-7(-1l) are outlined in detail in the exampio^ ^Sassd on these examples It 
is within the ski.: )| ?n ^-iiisan in the fisld lo construct expression vt-hicj- capable of expressing the 
recombinant imn'- ine ir.? :feron fragments of the present invention. The r, . -licjible expression vehicles 
capable of expre-.-cmq re-.vmbinant immune interferon fragments are then trc. reformed into a suitable host 
organism by the : --jciii-: procedure described in the examples or as desr ;i! .t:d by Maniatis et al. (supra). 
50 Depending on the hosi c il used the recombinant immune interferon fragnK.r.i^ may be in glycosylated form 
or not. Preferred' host > jnisms include Escherichia coli (e.g. strain IvT r sti'ain W3110 [ATCC No. 
27325]), Bacillus .^.i::- • id so foi1h. The n.ost preferred host organi?.:;. : !vs invention is Ecoll Strain 
Ml 5 mentioned e. " i. 

Once the oro r.' . pable of carrying out the expression of the poiyr-e: j-: : of the' present invention 
55 have been prepc focess of the invention can be carried out in s o.'- • of ways, depending upon 

the nature of th-: .ons-rijcilon of the exprcsi-.c-n vectors and upon the cjr cr.aracteristics of the host. 
Typically, the h" ■ oro;. ^:$rn will be grown under conditions which are \- o. ^ r lor tlie production of large 
quantities of eel! . ' large number of cells has accumulated, suil.:...:e i ucci s or derepressors in the 
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growth medium or a temperature-shift cause the cbr.irol sequence supplied with iuv.n C.jA sequence to 
become active, permitting the transcription and translation of the coding sequence. In itr-. -^sent invention 
the expression of the gene coding for the recombinant immune interferon fragment is .:iL..;t8d by the lac 
repressor. When a large number of cells have accumulated, the interferon gero is * :^r ressed by the 
5 addftion of lsopropyl-/5-D-ihiogalactopyranoside (IPTG). The protein produced by i:.:- ^3. .i.:Dinant cell can 
be released by lysing the cell by conventional means well known in the art. The pa. iicula; neans of lysing 
will depend upon the host cell utilized. In the present invention lysing the cells with gua:?i Jium-hydrochlo- 
ride Is preferred. 

The homogeneous recombinant immune interferon fragments of the present invenu:i.i jan be purified 
10 by any known method, such as by precipitation with ammonium sulfate, dialysis to rem >ve salts (under 
nonmal or vacuum pressure), gel filtration, chromatography, preparative flat-bed iso-eieci.ic focusing, gel 
electrophoresis, high performance liquid chromatography, ion exchange chromatog'aphy. jel filtration and 
.reverse phase chromatography, and affinity chromalography and the lilce, or by usin: monoclonal or 
polyclonal antibodies. The homogeneous recombinant immune interferon fragments obtaine d are essentially 
75 free of other proteins as can be judged by SDS-polyacrylamidgel electrophoresis or HPIC dialysis. 

The recombinant immune interferon fragments may form dimers, trimers or t-jirriiiieu, mat means that 
the purified recombinant Immune interferon fragments may be present as a combination of two, three or 
four such fragments. The nature of the combining mechanism is unclear. 

Antiviral activities of the recombinant Immune interferon fragments lFN-y(-6). lFr)-7(-T^ IFN-y(-8). IFN- 
20 7(-9). IFN-7(-10), and IFN-7(-ll) were determined in a bioassay based on reduction of trie .ytopathic effect 
as described by Rubinstein et al. (J. Virol. 37, 755-758 [1981]). Human amnion cells (FL-ch lls) and SIndbIs 
virus as a challenge virus were used. Samples were prediluted to about 1000 units/ml ftnd titrated on a 
• microtiter plate in duplicate. A full-length mature recombinant immune interferon fseqi;ence in Hg. 1] 
preparation (lot No. 85.20 SX-Pool) was used as working standard, it was calibrated to th ? MIH Reference 
25 Human Interferon Gamrha Standard. No. Gg 23-901-530. The NIH-Standard has a titer of 2.68 ± 0.34 logio 
units/ampoule (n = 39). 

The results are summarized In the following Table 1. Each value represents the .v.oiiO of at least 13 
separate determinations. Geometric mean titers were statistically evaluated in a t-test. Differences between 
the mature recombinant immune interferon and the recombinant immune interferon fragninrnts are highly 
30 significant (P= 99%). The difference between the titers of IFN-7(-6), and IFM-7f-n; ire also highly 
significant The values of IFN-7(-6) and of lFN-7(-8) differ significantly (P= 95%), The poi- ncies of iFN-y(- 
B) and IFN-7(-11), however, are not significantly different. 

35 Table 1 

Specific antiviral activity 



40 



Mature recombinant immune 

interferon (rlFN-Y) 9. 5*10^ U/mg 



Recombinant immune interferon 

^ ^ 7 

fragment IFN-ir(-6) ■ - 4-;rtlO u/rag 



Recombinant immune interferon 
so fragment IFN-t(-8) 5. 9*10^ U/mg 



Recombinant immune interferon 



55 



fragment IFN-Y (-11) 7.0«io u/mg 

In order to study the Increased antiviral activity in more detail, further recombinant immune Interferon 
fragments were constaicted either as described above, e.g. IFN-7(-4) and lFN-7(*v.), or by limited 
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proteolysis of fulM-biv^m mature recombinant immune interferon, e.g. IFNVrV"' prepared using mouse 
submaxillary gianc' -^/rg C" protease, whicli cleaves proteins specifically at i. -arL-oxylic side of arginine 
(Schenkein et a!., A U. E:i.<:hem. Biophys. 64-70 [1977]). whereas IFN- • 3) ^-'fts prepared using the 
fibrinolytic enzym : j icnsmiri. 

5 The specific r.i livira! activity of these polypeptides v/as determined as dr-^-oi^-d above. Table 2 and 
Rgure 12 show th: ' -he recombinant immune interferon fragments IFN-7(-e). IFN-yt/Q). IFN-y{-10) and IFN- 
7(-11) exhibit a re i;:!rkab:y higher specific antiviral activity than mature recc ir.ara immune interferon or 
the immune interfe:.. n fragments IFN-7(-14) and IFN-7(-l8) prepared by limii i. ' roteclysis. 

70 Table 2 







SDecifir antiviral activ: 


V U/ma) 


15 




(in brackets 95% 


conf ide,- 


^ limits) 




rIFN-Y 


1.91 X 10^ 


(1.36 


7 

X 10 - ' 


7 

. -: : X 10 ) 




IFN-Y(-4) 


2.88 X 10^ 


(2.19 


X 10^ - ^ 


.so X 10*^) 




IFN-Y(-5) 


4.79 X 10*^ 


(3 . 54 


7 

X 10 - 


.47 X 10*^) 




IFN-Y(-6) 


3.39 X 10^ 


(2.46 


7 

X 10 - -.- 


. 66 X 10^) 




IFN-Y(-8) 


7.08 X lo"^ 


(5.06 


X 10*^ - . 


. 5 1 X 10 ) 


25 


IFN-T(-9) 


9.33 X 10' 


(6.60 


X ic' - 


. 32 X 10®) 




IFN-Y(.IO) 


8.32 X 10^ 


(6.72 


X lo"^ - 


.03 X 10®) 




IFN-Y(-ll) 


6.31 X lo"^ 


(4.99 


X 10^ - 


. ^ 7 X 10*^) 



30 

Similarly the iir..mune" interferon fragments lFN-y(-8). IFN-7'(-9), IFN-7(-l. -incl IFN-7(-11) exhibited a 
remarkably higher a-iiiprolilerative activity and ir.::r ::ased immunoregulalory acti 

The antiproliferative activity can be determined by measuring the inhi! ior/ action of the different 
immune interferons on the incorporation of radioactively labeled tliymidi;-. irao cellular DNA. Three 

36 malignant cell lii.e.-: U 937, BS 14. LLC 1} and one normal fibroblast lin-? (AG - '2 , passage no. 6-10) were 
used. U 937 is ^ in /elomonocytic leukemia cM line, BS 14 was dsiivec' ;■ .•. patient with malignant 
melanoma and LL'" i i'loin a patient with lung cc;;icer. Tiie cells were plated t'-. j iT.icrowell plates In RPMI 
1640 supplement; ! wiiii 10% fetal calf scrum. 1% L-glutamin (200 miV.- i% pencillin (100 u/ml) - 
streptomycin (100 '.g/ml), 1% non-essential amino acids (100 x) and 1% s. -ntirs pyruvate (100 mM) at 

40 different densities r.ccorc'ii ig to their individual grovvth curves: 20'000 cells/ml r '37 and AG 1523, 1'OOO 
cells/ml for BS 1*i end LLC 1. The cells were allowed to adhere for 24 hours. -U.i.ie recombinant immune 
Interferon (rlFN-.) --.'d iiviinune interferon trfi^.im":.'--.! iri-i-7(-10) respeclively ■■ 'v-jn added to the wells. 
Negative control ?■ "'-s v-'ue treated with m^-, ..; nloi --. whereas for i!ie po- controls, adriamycin was 
used in a concei--.;-- .on ranging from 10"*^ to iO"'-' M. Two days lat^r ^H-tl • nidine was added. to a final 

45. concentration of i itCi/w--.ll. After further 18 iio'irs of i;icubation the cells v,' e harvested and thymidine 
incorporation Wr.-. d -lirr; ::.ed as described l:y '!arr et r;!. (Cell. Immunol. 5 2i '1972]). It was found that 
a 14. times lov.-'^v ••m'.'.".i of immune inleilv'-ori fr:-..^ment IFN-7(-;C; is : j to obtain the same 
antiproliferative c.::ii ity c-n AG 1523 cells as m. -'ire rcrombinant immune \r . (rlFN-7). Similarly a 5 
times, 3 times . ■ G t:.ri?s lower amount oi lFN-7(-iO) was founJ to be i-'^s Jed to obtain the same 

50 antiproliferative .-^.■^i.: Vy ?''\lrN-y on U 937. BS 1A ^.nd LLC 1 cells, respecl've v ■ 

Immune intei; ■ n i- 5own to mediate immunoregulatory func io: I! .ippears to be one of the 

macrophage-acti vii- v;: '.:./-jrs (MAF). The m:.:roiDh3a'=i activation v.-as me-^ :•■ i in two different ways. 
Normal human rT--^:i- -'piv.! 3 obtained accordinn io Talr. ridge et al. {L-m. ,!. !r • -r.-f. 16, 1471-1477 [1986> 
), were activats^ ih- -different forms of rr -.'jof/. ir. -;rferon descr:i-.e:: h ~. .-xesent application. The 

5S oxidative burst v- ^ -.oa.^jjr-d in terms of enhar: v.rioni <jf peroxide rele:.;-? . ■:•> cribed by Pick et al. (J. 
Immunol Meth*-- .z "t. .'11-226 [1981]), wheie-t:? the i=:duction of t!ie tJ activity of the macro- 

phages was m- i;-'! ^X*- 5 described by P-r^d o: al. f-J. Immunol.. Uiullio- . 131:140 [1985]). Since 
immune interfej-:- - ::ct- 5 its immunoregu'-:: :y j'TicI^o via binding - ^ ■ 1 ine receptors, the im-" 
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munoregulatory activities are dependent on the binding of the immune interferon to its receptor.. The 
competflive binding of i^idioactlvely labeled mature recombinant immune interforon and recombinant 
immune frrterferon fragments (Kung et ai., Math, in Enzymoiogy 119. 296-301 [19«6]) to the interferon 
receptor was measured .is described by Rashidbalgl et al.{J. Biol. Chem. ^80. c;>i4-8519 [1985]). The 

5 results of the experiments mentioned above are shown in Figure 13 in summaiized form. In addition to the 
remarkably higher anlivira! activity of the immune Interferon fragments IFN-7{-S^, IF^-7(-9). IFN-y{-10) and 
IFN-y(-11), these immun interferon fragments showed also a remarkably increased r acrophage activation 
and receptor binding caprcity. 

Exposure of the novel recombinant immune interferon fragments to ambient tHfiiperature for several 

10 days did not generate new peaks in the HPLC analysis as was observed in the case of the full- length 
mature recombinant immune interferon and therefore in addition to their higher activity these fragments are 
more stable. 

The purified recombinant immune interferon fragments of the present invention oi mbctures thereof can 
be used for the preparation of pharmaceutical compositions. These pharmaceutical compositions contain a 
15 significantly reduced amount of said interferon fragments(s), as compared to tlie amount of mature 
recombinant human immune interferon needed, to obtain essentially the same antiviral activity and a 
physiological compatible carrier. This reduced amount is based on the significant hi -jher specific antiviral 
activity (In units/mg) disji iayed by the recombinant immune interferon frafsments (r -.e Table 1). For the 
prefen^d recombinant Immune interferon fragments of the present invention tliis i educed amount was 
20 calcufated using the values for the specific antiviral activity given in Table 1. The reduced amount is about: 
23% for recombinant immune interferon fragment IFN-7(-6) 
16% for recombinant immune interferon fragment IFN-7(-8) 
14% for recombinant immune Interferon fragment IFN-7(-1 1) 
compared to the. amount of mature recombinant immune interferon needed (taken as 100%), to obtain the 
25 same specific antiviral activity. Similar results-may be obtained using the data of Table 2. 

The pharmaceutical compositions can be made up In any conventional form including: a) a solid form 
for oral administration such as tablets, capsules, pills, powders, granules, and the like; b) a liquid fonm for 
oral administration such as solutions, syoips, suspensions, elixirs and the like; c) preparations for parenteral 
administration such as sterile solutions, suspensions or emulsions: and d) preparations for topical admin- 
30 istrations such as solutions, suspensions, ointments, creams, gels, micronized powders, aerosols and the 
like. The pharmaceutical preparations may be sterilized and/or may contain adjuvar.ts such as presen/a- 
tives, stabilizers, wetting agents, emulsifiers, salts for varying the osrhotic pressure ana/or buffers. 

' Parenteral dosjage forms may be infusions or injectable solutions which can be injected intravenously or 
intramuscularly. These preparations can also contain other medicinally actjve substances. Additional 
35 additives such as preservatives, stabilizers, emulsifying agents, buffers and the like may be added in 
accordance with accepted practices of pharmaceutical compounding. 

In accordance with this invention pharmaceutical compositions containing a tecombinant immune 
interferon fragment can be used for tiie treatment of viral infections, of neoplastic diseases or of rheumatoid 
arthritis. 

40 It may be administered in pharmaceutically acceptable oral, injectable or topical composition and 
modes. Dosage and dose rate may parallel that currentiy being used in clinical applications of the known 
interferons, typically about 10^ units daily. These pharmaceutical compositions of the invention contain said 
recombinant immune interferon fragments in association witti a compatible pharmaceutically acceptable 
canier material. Any conventional carrier material can be utilized. The carrier material can be an organic or 

46 inorganic inert carrier material suitable for enteral, percutaneous or parenteral administration. Suitable 
can'iers include water, gelatin, gum arable, lactose, starch, magnesiunrr stearate. talc, vegetable oils, 
. polyalkylene-glycols. petroleum jelly and tiie like. Furtiierrhore, the pharmaceutical preparations may 
contain other phamiaceutically active agents. Additional additives such as flavoring agents, preservatives, 
stabilizers, emulsifying agents, buffers and ttie like may be added in accordance with accepted practices of 

so pharmaceutical compounding. 

Having now generally described this invention, the same will become better understood by reference to 
ttie specific examples which are included herein for purpose of illustration only and are not Intended to be 
limiting unless otfierwise specified. 

55 Example 1 

A. Principles 
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pDS8/HBSll. SphI vJBs chosen for the expression of mature recombinant hi Tian immune interferon and 
the recombinant irr:iTiune interferon fragments of the present invention. For ef* cient expression the above 
mentioned vector contaii^s as an expression controi sequence the regulatab!'. promotor/operator element 
Pn25X« (StOber et cl.. ErviSO J. 3. 3143-3148 [1984]) and the ribosomal b' ding site RBSil.Sphl. This 

5 ribosomal binding site hc-.s been derived via DNA-synthesis matching the li osomal binding site under 
control of Ecoll phage T5 promoter Peas (R. Gentz, Ph.D. Thesis, University' Heidelberg, FRG [1984]). 
Due to the high efficiency of these expression signals the above mentioneu vector can only be stably 
maintained in E.coli if the promoter/operator element is repressed via binding of the lac repressor to the 
operator entity of Pnos^Oo. The lac repressor is encoded by the laci gene. Pn25X;o is efficiently repressed only 

10 if sufficient amount? of repressor molecules are present. Therefore the lad** al! t was used, which contains 
a' mutant promoter resulting in an increased expression of the repressor gene, ' he lacl^ allel is contained in 
plasmid pDMI.1 (F-o. 4). This plasmld carries in addition to the lad gen the neo-gene, confemng 
resistance to kan?.:riycin bs a selective marker. Plasmid pDMI,1 Is compatibi: with the expression vector 
pDSB/RBSII.Sphl. E.:cil lis to be transformed with expression vectors base*-! n pDS8/RBSll.Sphl have to 

IS harbour pDMl.i to -ensi: f stable maintenance of the expression vector. In-'! ciion of expression in this 
system is easily o::>ievev ^y addition of IPTG to the medium at the desired ce dr^niity. 

B. Plasmid pDS3/R!:$ll.?<hl 

ao The part of pOS3/RESIl,Sphl (Rg. 2) between the sites for restriction en'ionuoleases Xbal and Xhol 
containing the region recj'/red for DNA replication and maintenance of the pla? " Hd in the call and the entire 

. . gene for /g-lactama..5e coi:f3rring resistance to ampicitlin is derived from plai; nid pBR322 (Bolivar et al., 
Gene 2, 95-113 ff«977i; i^utcliffe supra). The remaining part of the p!a!^: iid carries the regulatable 
prdmoter/operalcr -lemer' ?n25X/o (StQber et aL, supra) followed by the ribo.«=. .tigI binding site RBSII.SphI ' 

25 which is part of ar. EcoP- ^lamHI fragment, by the coding region for dihydroff -.le reductase of mouse AT- 
3000 cell line (C^vs:'-' e-^ ^1.. Nature 275. 617'62'1 [1978]: Masters et a!.. Gi.'. - 2\, 59-63 [1983]). by the 
terminator to of rohen :3 coll phage La.nb'.Ja (Schwarz et al.. Matur-^ 2] 1, ^^'i 0-41 4 [1978]). by the 
promoter-free gene for c:l:loramphenicol acetyltransferase (Marcoli et a!., FEI- Letiers 110, 11-14 [1980]) 
and by the termins v Ti the Escherichia coli rrnB operon (Brosius et al., J.i.i jl.Biol. 1487107-127 [1981]- 

30 ), — 

C. Plasmid pDf^l. 1 

Plasmid pDf>lI,i (Fie. -\V carries the gene for neomycin phosphotransferase from transposon Tn5 (Beck 
35 et al., Gene 1_&, ?--"-o3i:' ^982]) conferring rei:i^:tance to kanamycin and the : :i c;-.-ne {Farabaugh, Nature 
274 , 765-769 ['•■' wii't he promoter muiE:;ie'-i 1"^ (Calos. Nature 274, 1C2'' 5 [ .'78]) encoding the lac- 
repressor. Furt'- ^jr- 'ie. fvll.1 contains a reoJon of piasmid pACY(.Ti3-4 (C.j nnr ji al.. J.Bacteriol. 134, 
1141-1158 [197 i x.iyu' '.he information nece.-'-sary for its replication anc' st-V le .•.:iiri is nance in E.coii] 

40 Example 2 

Construction of plbsmld p'lLS encoding IFIvi-7 

A. Principles 

Using chefnlc. $ "lesized oligonuclt^otides the IFN-y gene was f=":!n,. ^d ic the ribosomal binding 
site RBSII.Spl.i :...!. . Q fragment enccrling IFfl-y v/as Isolated and ir;*- jr?'- i into pDS8/RBSII,Sphl 
resulting In pla ' . : iL 'ig. 7). 

50 B. Synthesis Of : r :^!. .c oligonucleotide fra nments adapting the IFf-Jy-. ^ to ^' r.ll.Sphl. 

The synthe:::. • icot.. .leotide fragments are shown in Fig. 6. The oligonii:-. iolicit-.- fragments themselves 
were prepared ^.i.-f jilun- "sly on a multisynlheslzer as described in Europ-. -^n Pi.ierW Application No. A1 
181 491 publis! < Cl 2 1.. .do) using controlled pore glass (CPG) as support r i- leriai (Kiefer et al., Immunol. 
55 Meth. 3. 89-83 i : Vr51; S,..i jat et al., Tetrahedr. Lett 24. 5771-5774 [1 983]; Ac!l ns et al„ J. Am, Chem. Soc. 
105 , 661-663 [lOooO. TIr lyophilised oligonucleotides were dissolved in wat.;* for i hour at 4*C to give a 
DNA cpncentra -rn A 1 • mole/ml. 

. 150 pmole: ' V jonucleotide vver*, I:i-.^:^.rd v/ith 1 ul of pP]-AT' prr r , 5000 Ci/mmol), 1 U 
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T4-polynucleotide kinas? (G^oco-DRUBasel) in 10 ul SUiTiM Tris-HCI pH 8.5. .0 j. V{ .vigClg, for 10 min at 
37* C. An reactions v^r- ./.a-ed by the addition of 1 ul of SmM ATP. Tht red i. is were stopped by 
heating the samples f^r 7 iiin at 65* C. 

5 C. Construction and isoh- i-jn of fragment 1 encoding IFM-7 

4 lig ot-plasn-.id pRv :3.':FI-900 (European Patent Application No. A2 99 Cl \ hed on 25^134) with 
a DNA concentration oi :00 ug/ml were digested with iO U of Ndel in BRL-'omb . 9r" (50 mMTris-HCI. 
pH 8, 10 mM MgCb', 50 M MaCI) supplied by Gibco-BRL in Basle, for 1 h a 37* C :.' a total volume of 20 

10 til After digestion the D*sA was once phenol extracted, treated once with ei-.er, p ;.::prtated with ethanol 
and the pellet dried for I rinutes in a Speed-vac concentrator. The pellet m ? disso v.-sd In f4-ligase buffer 
(50 mM TrIs/HCI pH 7,1. 10 mM MgCl2. 10 mM DTT. 500 UM ATP. 25 pmoles of the phosphorylated 
oligonucleotides comprif ig the Sphl-Ndel adapter 1 (Fig. 6) in 1 x ligase buffer vere added to a final 
volume of 25 ul. Ligatii/.-is. were canried out at 22 'C for 3 hours using 1 ul DNA-ligase (1 Welss-unrt, 

75 Boehringer, Mannheim), he lication was stopped by incubating the sample 'ir 7 n • . at 65 *C. The DNA 
was precipitated with ei» anol. dried as described above and then resuspenJed u, i.O ul Ncol digestion 
buffer (50 mM Tris-HCI. . H 8. 10 mM MgCl2 50 mM NaCI, 50 mM KCI), 10 U Dcol (P'"^L-Glbco. Basle) were 
added and the sample v- is incubated for 1 hr at 37* C. The restriction enzyme v/as inactivated by heating 
the sample for 7 min at V C. After a phenol extraction the DNA was precrir^ tod i dried as described 

20 above. The pellet was c; .solved in 20 ul Klenow:buffer (50 mM Tris-HCI, pH 7.2, .viM MgSO*. 100 uM 
DTT) and dATP, dGTP, rJCTP and dTTP were added to a final concentrali n ;"iO uM (total reaction 
volume: 30 ul). Klenow- /izvine (1 unit, Boehringer Mannheim) was added ai j the ^.^imple was incubated 
for 1 hr at 22' C. The re: .tion was stopped by adding 2 ul of d25M EOT A. T.-.e mixture was extracted once 
with phenol and the Df- \ was precipitated as described above and then rosuspen led in Sphl-digesfion 

25 buffer (50 mM Tris-HCI. :H 7.5.' 6mM MgCb, 50 mM NaCI, 6mM^2-mercaptofeihanoi). After addition of 10 U 
SphI (BRL-Gibco, Basle) 'he sample was incubated for 1 h at 37* C. The digrrstion v/?.s stopped by heating 
the sample for 7 min at 5 ' C. followed by one phenol extraction. The DNA wcis now precipitated and dried 
as described above. 

The DNA-pellel was dissolved in 10 ul gel loading buffer and the DNA fragmo.-.ts electrophoretically 

30 separated on a 6% po acrylamide gel containing 0.5 x Tris-acetate-buffor (40 r;M Tris-HCI), 20 mM 
sodium acetate, 2 mM iDTA. pH 7.8). After staining with ethidiumbromid (0.5 u/ml) the bands were 
visualized under 300 nn UV-light. The DNA-band encoding the IFN-7 gene -.as cul out of the gel with a 
scalpel. Marker DNA wc phage 0X digested with Haeiii (Gibco-BRL, Basle). The gc piece was transferred 
in a 4x4 mm well in an 0.7% agarose gel containing T8E-buffer (90 mM Tris-borate. 90 mM boric acid. 3 

35 mM.EDTA. pH 8.3). The well was sealed with liquid 0.7% agarose in IxTBE in order to give a homogenous 
electrical field. In front of the saniple a piece of NA45 membrane (Schleicher and Schuell, Dassei, BRD) 
was Inserted and the DNA was electrophoresed on the membrane for 5 min at 300 V. The strip with the 
DNA was then washed v th distilled water and transfenred into an Eppendorf tube containing 250 ul of 1.5M 
lithium acetate, 50 mM ris-HCI pH 8.0 and 10 mM EDTA The DNA was eluled for 20 min at 65* C with 

40 occasional vortexing. Th :- membrane strip was removed from the tube and tlse sample was once extracted 
with 200 Ul phenol that > /as saturated with IM Tris pH 8.0. After spinning the samples for 10 min at 12.000 
rpm in a microcentrifugE the supematant containing the DNA was withdrawn. The DNA was precipitated on 
dry ice for 10 min after vidding 20 Ul of 5M lithium acetate and 440 ul isopropanol. The DNA was pelleted 
for 10 min at 12.000 rpr-. in a microcentrifuge. The pellet was washed with 80% ethanol and dried in vacuo. 

45 The pellet was dissolvec in 10 u.1 of TE-buffer (10 mM Tris-HCI pH 7.6, 1 mM EDTA). 

D. Preparation of plasmi*.; pDSa/RBSII.Sphl. 

2 pmoles of plasmic! pDS8/RBSII,Sphl (400 ug/ml were digested with 10 U SphI in "core buffer" at 
50 37 'C in a volume of 50 ul for 1 hr. 1 U Seal was added and the digestion continued for 30 min. After 
digestion the sample Wcis once phenol extracted, treated with ether, precipitated and dried as described 
above. The pellet was dissolved In 20 ul buffer (50 mM Tris-HCI, pH 8) containing 1 unit calf intestinal 
phosphatase (CIP, Boehringer, Mannheim) and incubated for 1 hour at 37* C. After heat-inactivation of the 
enzyme and removal of Ihe protein (see above) the DNA was precipitated with ethanol. After resuspension 
55 of the DNA, the Scal/SphI fragment of pDS8/RBSII,Sphl containing parts of the cat gene, terminator T1, the 
replication origin, the bla gene, the promoter Pnzs^^ and the ribosomal binding site RBSII.SphI was isolated 
via electrophoresis in 1 '"'> agarose gels and electrophoretically transfered onto NA45 membranes. Subse- 
quent elutlon, ethanol precipitation and resuspension in 100 ul TE-buffer was done as described above. 
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About 1 pmol oi ths vector fragment was obtained. 
E Assembly of plasmid pGLS 

5 2 ul vector fragment was ligated with 2 ul insert DNA (fragment 1) in ligase buffer (see above) 
containing 1 ul ONA-ligase (1 Weiss-unit. Boehringer, Mannheim) in a total vol. -no of 20 ul. Ligations were 
carried out at 22 'C for 3 hours. A control ligation with no insert DNA add::! v.as done in parallel. The 
Rgations were stopped by heating the samples for 7 min at 65* C. The compile.".; E.cctii M15 cells used for 
■ the transformation were prepared using the method of Morrison (Methods En:/mol. 38. 326-331 [1979]). 

10 The ligation mixtures were added to 200 y.1 thawed competent E.coli Ml 5 celic harbouring plasmid pDMl.l. 
The samples were placed on ice for 30 min followed by a 2 min incubation 4C C. After adding 0.5 ml of 
LB-medium the samples were incubated foi 90 min in a 37* C waterbalh. Ti . .-lis were then centrifuged 
for 30 sec at 12.000 rpm in a microcentrii'uge. The supematants were wr.\yjrc-.v,r\ and the pellets were 
suspended in lOO i=l LB-medium and plated on LB-agar plates containing iOO ug/ml ampicillin plus 25 

75 ug/ml kanamycin. 1 he "plates were incubated overnight at 37* C. After transforniation of the control ligation 
no transfonmants were obtained. The ligation v/ith fragment 1 gave about 200 i' ?.nsformants. Single colonies 
were picked wii'"* a ioolh pick, transferred to a tube containing 10 ml LB-nief'i-'ni v^ith 100 ug/mr ampicillin 
land 25 ug/ml kanamycin and grown for 12 hours at 37* C with vigorous shaki v . Tte cells were centrifuged 
for 10 min at 8000 rpm. Plasmid DNA was extracted according to the meth'!-j oi Birnboim. et al., (Nucleic 

20 Acids Res. 7. 1513*1 523, [1979]). 

The final pellets were dissolved in 200 ul TE-buffer. 4 ul were dioestec! '-^i-a Sphi and Xbal to release 
• the fragment cTintaining the INF-y gene with the terminator TI. All ONA S'-i"; le>: analysed released the 
fragment of the expected size of about 1 kb. These plasmids were nam^-^d pG.. ' 

25 F. Sequence ar.-.lysi^: c i the IFN-7 gene, cloned in pGLS 

To confirm that »he '^orrect IFN-y sequence is integrated In pGLS, thft d?* stranded circular plasmid ■ 
DNA was seqi!- nce-.: r^ing a primer endlabeled with [y-^^P]-AJP. The prine-' "•n::;!,-,^ the nucleotides from 
position 199-21 P o- pDSS'RBSII.Sphl and ends therefore 6 nucleotides in ire the ^^.TG of the Sphl-site. 

30 15 Rl of the is. -ialed DMA (0.3 pmol) were precipitated with ethanol and w i-.' on e v^ith 80% ethanol. 
After drying the ii-M ix 2 min in a Speed vac concentrator the pellet was (. i.v. oivtd ;n 8 ul 1/4 TE-buffer. 
After the additl-' j oi p'-io! of Ihe primer, endlabeied v/ith [y-32p]-ATP, the w^ts heated for 5 min at 

95*0 and then p!EC»oc' kr 5 min in a 42* C water bath. Now for seque-icinf . " • irfcpment essentially the 
dideoxy-chain-1-rmi: ration method described hy Sanger et al. (Proc. f :t':l. r Sci. USA. 74, 5463-5467 

35 [1977]) was ui.^d vv:ii. ihe modification that since the primer was radioaci: .. labeled, unlabeled deox- 
yribonucleotidc- Jrip[.tjc:>,nt,3s (dXTPs) were used in the elongation reaction. 

The sequel .oe .U: i'iovad that the immune interferon gene was properly i«:iegraied into plasmid pGLS. 

Example 3 

40 '. ' 

Construction of '.la-mi::? 'MFN-y^B). plFN-y(-7), plFN-y(-8). pIFN-y(-Q). pIFN- '-i ' : =n.- plFN->yH1) 



A. Principles 

45 Chemically syr.'lic:* 'Sd oligonucleotides containing transiational s\ ;. cr i : :i 0v5.ii&d positions were 

ligated to the . \ u. :i recognition site of the IFN-7 gene (Fig. 8) re-iiJli: ■ ' i'l fragments F(-6), F(- 

7), F(-8), f{<'\ Fi- iO; -.nd F(-1.1). These fragments were ligated info pD: RcSH.3phl resulting in ttie 

plasmids pIFiJ- frC^ p-r hfv). plFN-y(-8), piFN-7(-9). pIFN-7(-lO) and pIFN- 1). /Rg, 9). 

50 B. Preparation jii h: iits F(-6), F(-7). F(-e) . F(>9). F(-iO) and F(-11) 

3 pmoles • • p! -li.ii pG'-S were dio'sstod with 1.5 U Hinfl (Fig. ?•) j-: "or ' •iT=r" si 37* C in a volume 

of 50 ul for 1 ..L ; i d; ji^stion the iesi;h.,uoh enzyme was inaclivj. .:; r . .:t 65 *C, the sample 

was phenol v. .a.- .^o. :!ea;.i;d. with ether, precipitated and dried as tjej: f al.ove. The pellet was 

55 dissolved in ^.1 ^igfj; >-bu;ier." The oligonucleotides comprising adapt. 5;'3 . t ;, .-=..T). A(-S). A(-9), A(-10) 

and A(-11) v.'.-. ^'^ as dsscrl?" :id in .--■rample 2B. 106 pmolrc " ih- . *- . --v-.r ".'l - t^;d adapters were 

'added in pa:. I -J the Hinfl cicf-Ef 'vt' plasrr.id pGLS. After \\ r ijr isn buffer and 1 U of 

T4-DNA-lig?.-- . ' wo.g performed in n total volume of 25 ul i: 12 : • : ' "iCMrs. The reactions 
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were stopped by healir, - s'.Tiples for 7 rr.in at- 65' C. After ethanol preci. itior \' ONA pellets were 
resuspended In "core bu? ' =:!id digested v.-ilh 15 U EcoRI and 20 U Hi • ! fo 2 -ws at 37* C in a 
volume of 50 lil. After heai mactivation, phenol exlraclion, treatment with ethe. jnd e .lOfi^i predprtation, the 
samples were dissolved in ul gel loading buffer and electrophoresed on b '3% potyc:<..'yiamide gel. The 
5 DMA bands were visujiisc. : i.':cler 300 nm UV-light. The bands containing the IFN-7 genss were cut out of 
the gel and electrophores^jd on a NA45 membrane as described above. The nr:3rker Or.'A used was phage 
0X-DNA digested with H?: 111. The DNA's were eluted as described and nameo' r{-e j. r{-7), F(-8). F(-9), F(- 
10) and F(-11) respec.ive.y. 

TO C. Preparation of plasmid j. j fia^RSSII.Sphl 

As outlined \t\ Fig. 9 r- noies of plasmid pOSa'RESil.SphI were digeslr with ^ C J EcoRI and 10 U 
Hindlll for 1 hour at 37"' ?. total volume of 50 ul. After heat inactivatic*. of tl ^ e.- .^yme and ethanol 
precipitation the DNA-pellei was dissolved in 10 ul gel loading buffer. After eiu--tropl=ort,si3 in a 1% agarose 
IS gel the Hlndlll/EcoRI fragnier.; containing terminator to, the cat gene, terminator Tl. tna origin of replication, 
the bla gene and the pron otr.:r Pti2s>Qo was cut out of the gel and eluted as described. The final DNA-pellet 
was dissolved In 50 ul iigase buffer. 

D. Assembly of pl.53n.id3 f_ •-: -;-7(-6). plFN-7(-7). plFN-7(-0). plFN>7(-9). pIFN--. 0) r-. J r irN-7(-11) 

20 

10 ul of the vector frciyrnent and one half of the amount of each isolates iregn.^nt?. F(-6), F(-7), F(-8), 

F(-9), F(-10) and F(-n) ob= 31 ned in Example 3B were ligated in parallel in a vcl -rne of 2 } ul wtth 1 unit T4- 

ligase at 22* C for 3 hour:.. A control ligation with no insert DNA added was one n p;^rallel. The ligation 

were stopped by heating b 0 samples for 7 min at 65* C. 
26 Transformations were caaied out as desaibed by Morrison (supra) using l. :oli K::q tiarbouring plasmid 

pDMI.1. The cells were plated on LB-agar plates containing 100 ul/ml amplcillin and 25 ug/ml kanamycin as 

described above. The plates were incubated overnight at 37* C. 

As expected no transfoi mants were obtained in the control ligations. The ligations containing vector 

DNA plus the fragments gave about 500-1000 colonies. Single colonies were p'cked w^th a tooth pick and 
30 grown In 10 ml LB-nrsdiurr-i p.s described. Plasmid DNA was extracted accordin ^ to ; -^i method of Bimboim 

et al., (supra). The final pellets were dissolved in 200 a! TE-buffer. 4 ul of the isolate ! Df iA's were digested 

with 2 U EcoRI and 2 U Hif.dlll. All clones tested released a fragment of the e>:,>ecle.s siie of about 450 bp. 
The plasmlds containing fragment F(-6) were named plFN-Y(-6), whereas iiio plabmicis harbouring F(-7), . 

F{-8). F(-9), F(-10) and F(m I) were named plFN-7(-7). plrM-7(-8). plFN-7(-9). r.lFN--(-iO) and plFN-7(-11). 
35 respectively. The ie plasmi-ris are expression vectors for the genes coding -.r thr recombinant immune 

interferon fragments IFN->\-6;. IFN-y(-7), IFN-7(-8). IFN-7(-9), IFN-7(-10) and irN-v.-ll). respectively (Fig. 

10). ' 

" Example 4 

Expression of IFN-y genes in E.coli 



A. Principle 

45 In order to der,ionstr5.:e that the modified IFN-7 genes are expressed in E.coii in high amounts, they 
were expressed in E.coii M15 (pDMI.I) transformed with either plFN-7(-6), plrN-7(-7), plFN-7(-8), plFN-7(- 
9), plFN-7(-.l0) or plFN">(-il) and the total cellular protein was analysed by SOS-polyacrylamide gel 
eiectrophoresis. 

50 B. Production of IFM-7-prGteins In E.coii 

Ecoli Ml 5 cells containing plasmid pDf^/ll.l were transformed with either plFN-7(-6). plFN-7(-7), pIFN- 
7(-8), plFN-7(-9), plFN-7(-10) or plFN-7(-11) and in parallel with pGLS as a control. The transformants were 
grown In LB-mediurn containing 100 ug/ml amplcillin and 25 ug/ul kanamycin. At rii optical density at 600 
66 nm of about 0.7 the cultures were induced with IPTG (final concentration 1 mM), After additional 6 hours of 
incubation the cells were harvested by centrifugation. 

C. VIsuafization of r roteins produced in E.coli * * " • 
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10 



Cells froni : 
3% ^-mercapt .-sir 
minutes, chilled ori 
polyacrylamiae 
procedure des: . ibfc-: 
Coomassie bril :-.ni 
recombinant iiT.:v.!!n- 
11) are produced in 
despite the fact thai : 

Example 5 



? of 40 iL\ of the cultures were resuspended in san 
20% glycerol and 125 mM Tris-HCI, pH 6.8. Th-. - 
ire. centrifuged at 12'000 x g for 30 seconds anc .\B:ir 
ii':.5% acrylamide, ratio of acrylamide/bisacrylamida i rsC. 

:.y Laemmii (Nature 227. 630-685. [1970]). After c.-si - .v 

- R-250 the unbound dye v/as removed from the . •rl. ' 

.lerferon fragments IFN~,.(-6). IFN-7(.7). IFN-7(-8),- !FI -(-3:. 
'£.coIi in higher amounts than the full-length recombinant n.^el 
.f proteins are under the control of the same expression conuol 



:ontaining 3% SDS, 
. s were boiled for 5 
. loresed on a SDS- 
■) according to the 
f the proteins with 
lel showed that the 
. J-7(-lO) and IFN-7(- 
. immune interferon, 
:■ quence. 



Purification of ■ • 

15 All recor "^in: ■ ' 
Recombinaiv b 
were grown .:■:£ .•■ :. 
were centrifuge .1 M 
g) was perform T;:- • 
20 resulting suspei.vi- -r, 
was separatee ; : n 
was diluted v-' • . 
sedimerited ^. .r— 
the crude e -i T; s ^ 
2S stopped. Upon lo; i 
column (0 ^ r y 
sodiuniborf:: 
0.5M tetra''- '\~ ■ > . 
(flow-rate ^ : v: 
30 cm, length 2i c.n, Fr. 
monlum chl-:'; ir • n:. 
. The recon".;:-' • rr.. 
proteases w.. -- 
sodium b: :-? '- 
35 Phenyl-Sei:.^-,'/,. 
Pharmaci:-.; uol .. 
was wash-.-.;' 
gradient / 
and applir:' i 
40 pyrogen f. : 

interferon fi^-^nic. . /• 
the reconi -.). .t ■ i= !!• 
5 cm. len- ;:• i - r 
The flow-roj 
46 The I- : — "' • \ \ 
RP-18 HP! . . h ; 
purified j. : 
isolated oi-. flf : ^ 
expected • * •> 
50 Afle: 

month i:;: r 



Claims 
Claims u 

1. A he: 
than . 



n-ii.- 



.binant innmune interferon fraaments 

'une. interferon fragments were purified to homcjis * l: - 
» ; containing an expression vector for a recombi.'i3' Ir tu 

• i ei'ove. After induction with IPT.G and additional f du-- 
. ■< g. 10 min. 4*0). The supernatant was discarded, r : ji: 

' 7M guanidine-hydrochloride in 0.01 M sodium borate-, dl *'^;' 
":S Stirred for 1 hour at 4' G. The. solubilized recombina ■ In.rf- 

insoluble particles by centriiugation (lO'OOO x g, 3" 
-fold volume of 0.15fVl sodium borate pH 8.0 and 
jiation as before. 360 g silica gel 100 (particle size 0 ;3?-').: 

• ,isp?nsion was stirred gently to avoid sedimentation. /- :x- . * 
i.'ii of a sediment the supernatant was discarded and 

'h 17.5 cm). The silica gel In the colunnn w?s ic • 
iw-'-.r-te S ml.'min). Ti;e recor-binant iinmune inl. .f- •■ n- ' 
iiur= chloride and 0.7M amn-.onium sulfate in COii 'O-: .f 
■r. e :.iate .was i.-nmedi^tely pumped on a Phenyl-S ^i: ;■■ 
-macia. Prototyp gel KK33904) which had been equHib-. t.-/ 
'7W ammonium sulfate in 0/0 M sodium borate bufi.: p' . 
>\<d i'lierferon fragment was tv.j«id in the flow throu^" . • i -j 
d I y l!ie matrix. The column was regenerated by :hii : : 
H c.O. In a next step the recombinant immune inter* M' fn 
in vas adsorbed cn a Phenyl-Sepharose CL-4B -i t 
vvi. i 0.7M ammonium sulfate in 0.01 M sodiu/n \:orc ■ ' 
■ an ^ the recorhbinant immune inteiieron fragment v-- - /• 
. :^o^:"^!fn borate bvMor pH 8.0 The eluate was dilt; ii i\. 
or T3K CM-650" (f-.;) colurn;, (0 2.6 cm, ler.gt^ :rr 
di, n. phosphate burfer pH -J.O (flow-rate A n ''V: 
^ el led using a linear fs'r.CI-gradient of 0-0.61^^! ri;::C 
? ii erferon frrinnienl froClion v/ss cpplied on a S:.:y> r • *' ' 
r.r. .c;C!a). ecjLiilibratwd with O/ifM sodium phOip/,::! Oi 
•'-id -0 2 ml/min. 

Tiu' e interferon fragments purified in this way wpt-. f-^- n ' •. 
sd J: DS-polyacryl amide gej eiectrophoresis. For Z-i^^ ti • i 

: i-.«;.d with Siciphy'jcocci'- aurt-us V8 proteaf-:. ir ' - . 
-C. lyophilized, hydrolyred in HCI and suLjecl...d a. 

;re found in the Iv/drolviale. 

the .ocombinant iinn;o/ie i.M^fferon fragment v. 
= ■ C. 



e following method: 
interferon fragment 
incubation the cells 
ion of the cells (100 

-i S.O (300 ml). The 

> interferon fragment ~ 
C). The supernatant 
ning particles were 

= mm) was added to 
our, the stirring was 

lent transferred to a 
TM MaCr in 0.01 M , 
v.;-.s eluted with 

..orate buffer pH 8.0 
J- Flow column (0 5 

. .5Vi letranriethylam- 

•;iow-rate 6 ml/min). 

i tiie contaminating 

• matrix with 0.01 M 
-bnt eluted from .the 

cm. length 21 cm, 
.<h 8.0. The column 
^A'ilh a 4 hour linear 
Vi.'lume of water 
: * ecjiiiiibrated with 
•rmhinant immune 
J i: urificafion step 
\\ -.i".d\rt'b column (0 

• (pyrogenfree). 

= omocieneous upon 
acid analysis the 
V i:?.l peptides were 
•-.id analysis. The 

. i'fr; ie for several 



55 



-g C-rtracting States : BE, '*^'-!. IE, FR, G3. U U, , J 

"ombinant immune Interferon fragm-a.nt exhlbrtin*;' -.^ 
inant irn.muni? interfr-'ron and h/ivino the ami:v. .i j * •.• 



• 'ir?J activity higher 
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X-Y-Asp-Pro-TyrA'.; • . /s-G!u-Ala-Glu-Asn-Leu-Lys-Lys-Tyr-Phe- 
AsThAla-Gly-His-Ser-Asp-Val-Ala-Asp-Asn-Gly-Thr-Leu-Phe-Leu- 
G!y-ne-Leu-Lys-Asn-Trp-Lys-G!u-Glu-Ser-Asp-Arg-Lys-lte-Met- 
Gln-Ser-Gln-lle-Val-S.?r-Phe-Tyr-Phe-Lys-Leu-Phe-Lys-Asn-Phe- 
s Lys-Asp-Asp-oln-Sf-.r-l's-Gln-Lys-Ser-Val-Glu-Thr-lle-Lys-Glu- 

Asp-Met- Asn- Val-Ly s - Phe-Phe-Asn-Ser-Asn-Lys-Lys-Lys-Arg-Asp- 
Asp-Phe-Glu-Lys-Le' =- rhr-Asn-Tyr-Ser-Val-Thr-Asp-Leu-Asn-Val- 
Gln-Arg-Lys-Ala-lle-His-Glu-Leu-lle-GIn-Val-Met-Ala-Glu-Leu- 
Ser-Pro-Ala-Ala-Lys-Thr-Gly-Lys-Arg-Lys-Arg-Z 

JO 

wherein either X is s d .dihionine and Y is a glutamlne residue, or X is hydrogen and V is a glutamfne or 

a pyroglutamate resi ili-e. and Z Is 

Ser. 

Ser-GIn, 
IS - Ser-Gln-Met, ' 
Ser-Gln-Mel-Leu. 
Ser-Gln-IVlet-Leu-Phe or 
Ser-Qln-Met-Leu-Phfi- Arg. 

20 

2. A homogeneous recombinant immune interferon fragment according to claim 1 wherein X is a 
methionine and Y is ^.i glutamine .residue. 

3. A homogeneous recombinant immune interferon fragment according to claim 1 or 2 wherein Z is Ser- 
25 GInlVlet-Leu-Phe-Ary. 

4. A homogeneous recombinant Immune interferon fragment according to claim 1 or 2 wherein Z is Ser- 
Qln-iVlet-Leu-Phe. 

30 5. A homogeneous recoinbinant immune interferon fragment according to claim i or z wherein Z is Ser- 
Gin-Met-Leu. 

6. A homogeneous recombinant immune Interferon fragment according to claim 1 or 2 wherein Z is Ser- 

35 

7. A homogeneous recombinant immune interferon fragment according to claim 1 or 2 wherein Z is Ser- 

Gln. 

8. A homogeneous recombinant immune interferon fragment according to claim 1 or 2 wherein Z is Ser. 

40 

9. A homogeneous recombinant immune interferon fragment according to any one of claims 1 to 8 in form 
of a dimer, a trimer or a tetramer. 

• 10. A repiicable microbial expression vehicle comprising a nucleotide sequence, coding upon expression 
46 for a recombinant immune interferon fragment as defined in any one of claims 1 to 8, which nucleotide 
sequence is operably linked to an expression control sequence. " 

11. A repiicable microbial expression vehicle according to claim 10 which is a plasmid which contains 
. inserted into the EcoRi and Hindlll cleavage sites of pDS8/RBSII,Sphl (DSM 3809) a nucleotide 

50 sequence conresponding to the amino add sequence defined In claim 3, 5 or 8. 

12. A repiicable microbial expression vehicle according to claim 10 wfiich Is a plasmid which contains 
inserted into the EcoRl and Hindlll cleavage sites of pDSa/BBSIi.SphI (DSM 3809) a nucleotide 
sequence corresponding to the amino acid sequence defined in claim 4, 6 or 7. 

55 

13. A microorganism transformed with a repiicable microbial expression vehicle as claimed In any one of 
claims 10 to 12. comprising a nucleotide sequence coding upon expression for a recombinant Immune 
interferon fragment^according to any one of claims 1 to 8. 
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IS 



25 



14. A rero: ' . .ar*i immune interferon fragment according to any- on? of ci.^i . i ' 
dissuSt- ii -h^s. 

15. A proc - the preparation of a recombinant immune interferon frr :.. .^nt 
claims . ':■ which process comprises causing a culture of c mi: . . :-2n' 

■ replica "session vehicle comprising a nucleotide sequence codiij.:? up:>n 
inteife. ji. .i- lent, to grow up and express said interferon fragment anc" rt^ 3v ' 

16. A proc ' :. :or the preparation of a microorganism according to clain-i * : 
transfc t:^ : i microorganism with a repiicable microbial expression vehirlj: e-. 
claii::^ j 12. 

17. A p!:3- r Hiiical composition comprising a recombinant Immune inte. i r- iVc 
one of aa-cti i to 9 and a physiological compatible carrier. 

18. A phs: ■ ' =*cs! composition according to claim 17 for parenteral ad.r= -.!»•- 

19. A phar - : .= .":al composition according to claim 17 for topical applic:-*; " : 

20. A ph?." 't.:=Jcal composition as claimsd in claim 17 for Intranasal cDp} • -n. 

21. The u: ■ d i omogeneous recombinant immune interferon fragmeni is c limc ' 
to £ Ic ' • irenufacture of a pharmaceutical composition for the trepr.T, ^^t of 
sue* - r ■! infections, neoplastic disi:r:::es and rheumatoid arthritis. 

Claims fo- following Contracting States : AT, ES, GR 



r the treatment of 



:ng to any one of 
T:ns formed with a 
ssion for the said 



rocess compnses 
'•ed in any one of 



I according to any 



. .ly one of claims 1 
:us disease states. 



30 



35 



40 



45 



50 



55 



A ps or.. 
spe : 
sequ-i 

X-Y- \ 
Asn A 
eiy-iie- 
Gin- 5- 
Lys-.v 
Asp f. . 
Asp-P 
GIn-v 
Set--' 

where* ■ 

Se 5 
Se: G- 
Ser-G' ■ 
Ser- 

wl.' • 
sic 

grew ., 



2. A ! 

re 

Yi 



the preparation of a horriOgeneous recombinant immune 
• r activity higher than mature recombinant irrimune inu:-: ' 



; yr-Val-Lys-Glu-Ala-Glu-r.sn-Leu-Lys-Lys-Tyr-Phe- 
--ii£-3:;r-Asp-Val-Ala-Asp-Arn-Gly-Thr-Leu-Phe-Leu- 
■■^ ; s-Arn-Trp-Lys-Giu-Orlu-Ser-Asp-Arg-Lys-lle-Met- 

-I -•-VaI-Ser-Phe-TyrTPh--Lys-Leu-Phf;-Lys-A£n-Phe- 
p-JIn-Ser-lle-Gln-Lys-Ser-Vr.l-Glu-Thr-lle-Lys-Glu- 
^-\^t^!-Lvs-Phe-Phe-Asn-Sl:•|•••'\sn-Ly^-!.;.'.^-Lys-Arg-Asp- 
■.-:.ys-Leu-Tlir-Asn-Tyr-Ser- /al-Thr-Asp-Leu-Asn-Val- 

:-.-ll•5-His-G!u-Leu-lle-3ln-^^al-Msi-Ala-Glu-L3u- 

.-s-Lys-Thr-Glv-Lys-^r-'j'Lys-Arg-:? 

•'"! X is a methionine and Y is a glutamine residue, or X is h 

r^-sidue. and Z is ' 



-■ '-!i!-Phe or 
•:'!-Phe-Arg 

ccmprisos causing a C':.'(i;re of a microorganism trarr t 
:uCii transformed microojganism is capable of expressin,, 
-press the said interferon fragment and recovering ft. 

.jt'ding to claim 1 ch3ra:lerired in that a culture of a nii.* 
-rSoion vp^hlcle comprij^iug a nucleotide sequence codin-: 
, "iiiri.iiinl immune inlen-vfon iragm-ij.-U as defined in claim i 
residue, is used. 



;3ment exhibiting a 
.ng the amino acid 



/is a glutamine or 



repiicable expres- 
.1eron fragment, to 



. trp.n stormed with a 
I ssion for a homo- 
. a methionine and 
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3. A process r.. * • t. " c-ij.i 1 characterize .1 in thr.i a culture of a mic.oo ' .cin,.iormed with a 
replicable e--. r .^i ehi.Je comprising t Vucieolide sequence coding u; ' ssion for a homo- 
geneous rec . r.on. i nmune interferon fragment as defined in claim 1 or ?: v. -r^in Z is Ser-Gln-Mel- 
Leu-Phe-Arg. =^ 

6 

4. A process a^ j-Jsh^. ' claim 1 characterized in that a culture of a microo ^ th., transformed with a 
replicable ex " .r'= ahicle comprising a nucleotide sequence coding uf..? r/ji-'^ssion for a homo- 
geneous reccn bifviiu mmune interferon fragment as defined in claim- 1 or 2 A^herei.-, 2 is Ser-QIn-Met- 
Leu-Phe, is u =• 

to 

& A process a*- ^o-- _ ^- claim 1 characterized in that a culture of a microof r ^inn. tranoformed with a 
replicable e.:: . i. i '"iicle comprising a nucleotide sequence coding up i* s.-.r-i ssion for a homo- 
geneous recc ;.bir -Tr = nmune interferon fragment as defined in claim 1 or 2 wKe oin Z is Ser-Gln-Met- 
Leu, is used. 

75 

6. A process f:'*. • 'vi -o claim 1 characterized in that a culture of a microc 3 Yansformed with a 
replicable e;-. i • chicle comprising a nucleotide sequence coding u^ , . ^ssion for a homo- 
geneous recr nbin.?r= mmune interferon fragment as defined in claim 1 or 2 v :;vr:-iin Z is Ser-Gln-Met 
is used. 

• 20 

7. ■ A process ac^rrdin.g :=.« claim 1 characterized in that a culture of a microorgansifn. transformed with a 

replicable exf.;--:^,: •. chicle comprising a nucleotide sequence coding u[: r. j-pi'-ssion for a homo- 
geneous re:-. ^ .. .c.: amune interferon fragment as defined in claim 1 o. i er :in Z is Ser-GIn, is 
used. 

25 • 

8. A process ac ...ic.f.j j claim 1 characterized in that a culture of a microoc^a: itni. transfonmed with a 
replicable e>: ' ^sfion -ehlcle comprising a nucleotide sequence coding ur -n e^'Tesslon for a homo- 

• geneous rco r jir^d.. : nmune interferon fragment as defined in claim i or 2 / . »j Z is Ser, Is used. 

30 9. A process a>" i . claim 1 or 2 characterized in that said interferon fr^».^,:.vtfU i.. recovered in fonm 

of a dimer, a -r.-^r o 3 tetramer. 

10. A process fcr ih-- ; sparatlon of a microorganism capable of expressing a recombinant immune 
interferon fracmeri; defined in any one of claims 1 to 8 which proces'^ comprises transforming a 

35 microorganism w\t\ l i-aplicable microbial expression vehicle comprising a r. i^^.^otide sequence coding 
upon expression lor ii e said immune interferon fragment, which nucleotide sequence is operably linked 
to an expressi jo con-oi sequence and growing the transformed microorganism in a culture medium. 

11, A method lor .:,e c. =i-. iration of a pharmaceutical composition comprising a .\ j-;,rj:jbneous recombinant 
40 immune Inter V;ron Jr.. ment as. defined in any one of claims 1 to 9, which process comprises mixing 

the said Jnter; ;ron he- Tient with a compatible pharmaceutlcally acceptable cnrr.er material. 

1Z A pharmaceutical co:' position comprising a homogeneous recombinant immune interferon fragment as 
defined in any one of f-.lalms 1 to 9. 

45- 

. 13. The use of a homogeneous recombinant immune interferon fragment as defined in any one of claims 1 
to 9 for the rnanufa-.ture of a pharmaceutical composition for the treatment of various disease states 
such as viral infections, neoplastic diseases and rheumatoid arthritis. 

50 14. A homogeneous reco- ibinant immune interferon fragment prepared by a pru:;e3s according to any one 
of claims 1 to 9. 

15. A microorgan ?nn wh h Is capable of expressing a recombinant human imn«une interferon fragment as' 
defined in any one oi jlalms 1 to 8 prepared by a process according to claim 10. 

55 

16. A replicable microbial expression vehicle comprising a nucleotide sequence, -odii g upon expression 
for a recombinant immune interferon fragment as defined in any one of claims l to 8, which nucleotide 
sequence is operably linked to an expression conti'ol sequence. 
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17. A rej • crobial expression vehicle accorcliriii to claim 16 which 
Inser i : -e EcoRI and Hindlll cloavage silr^e of pDSa/RBSlLSij' 
sequ. ponding to the amino acid sequence defined in claim ' , 

5 18. A rep'icci.r-t [.wcroblal expression vehicle according to claim 16 which 
insejl Jr- , ihe EcoRl and Hindlll cleavage sites of pDS8/RBSILSpl 
sequ>.iv:.e .::^sponding to the amino acid sequence defined in claim 6 

19l a mi 'Dor; ^nism transformed with a replicable microbial expression vehi 
10 . claim- 16 U". comprising a nucleotide sequence coding upon expressic 
interf on fr ■.r-inent as defined In any one of claims 1 to 8. 

Revendi 

Revendi . / vr les.Etats contractsnts suivanls : PE, CH, DE, FF. C • 

IS ... 

1. Frag i. i i; - "rferon immun recombins homogene presentant une o :iivi^ 

rieur- ^ r . = I'interfsron immun recombine maiiMe et ayant la sequeno. 

X-Yrr ip-P :-T/r-Val-Lys-GlU'Ala-Glu-A£n-Leu-Lys-Lys-Tyr-Phe- 
20 ■ Asn--'v'" :-i-5-Ser-Asp-Val-Ala-Asp-Af^:vG!y-Thr-L8n-Phe-Leu- 
Gly-! L; - Asn-Trp-Lys-Glu-Glu-r- : -Asp-Aro-Ly^-ilr^-Met- 
GIn-. /ci-Ser-Phe-Tyr-Phe-Ly E-Leu-Phe-Lys-Asn-Phe- 
Lys- •> ,-::i-Ser-lle-GIn-Lys-Ser-Vci-Glu-Thr-ire-Lys-Glu- 
Asp- ' - ii-Lys-Phe-Phe-Asn-Ser-Asn-Lys-Lys-Lys-Arg-Asp- 
25 Asp ■ c.K..M.x^r.A3n-Tyr-Ser-^'-r!-Thr.As;>Lsu-As;v^^^ 
Gln-> J - • .-lle-Hfs-Glu-Leu-ile-Gin-Val-Met-A!a-Glu-Leu- 
Ser-r^ - V ' ■ Lys-Thr-Gly-Lys-Arg-Lvs-Arg-Z 







danc ... 


; :.oit X est methionine el Y est un resie de glutamine, s>.'-\ X • 


- d'hydrogene et 


30 




Ye£i ■.!-.; 


r.- -'/i glutamine otj de pyroo!utamate. et Z est 








Ser. 










Ser- 










Ser-. '•■ 










Ser- J- 






35 




Ser- 


•1- !-Phe ou 








Ser- 








2. 


Frac' . : 1 


i-:rf4ron immun recomhine homogene selon la revendicatiof. c". 


i methionine et Y 






est r ;i f 


glutamine. 




40 












a 


Frf:- r. 


lemn irr.rnun recombiiiT^ homocHn-i s-'-'lon la revendi;..ai: ( • 


ju Z est Ser-Gln- 






Me!-.....:- 


-so. 






4. 


Fr/-, • 


'-:i-rion.immun recombiri-j homogine selon la revendi.:atk 


, • u Z est Ser-Gln- 
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M.-! . • 








5. 


Ft. 


"i'- ri 'r .'n Immun recombine homogene selon la revend'oafi ' ' 


u Z est Ser-Gln- 












SO 


6. 


Fit 


::?;'.->n immun recombine homogene selon la revendicatii 


0 2 est Ser-Gln- 






Mi: 








7. 


Fr, 


1^1 on immun recombin-- honiogcut-; selon la revendiceuion j 


j Z est Ser-GIn. 
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& 


Frr 


frr-n iiT-nun r'?coml:;r-' liomoglrrS Sri'n la revendic'.io-" • v. ' 


Z est Ser. 




9.' 


Frc 


1 rk'ron irfimun recombine homogene selon Tune quelcon*. 


•3ndications 1^8 






sr. 


. J5re. C\in trimers- o*.: d'cn ts-ramsr-. 





19 



i i which contains 

)9) a nucleotide 



J which contains 
^i9) a nucleotide 



' 5d in any one of 
^ y: . mbinant Immune 



NU SE 

speclfique supe- 
ides 
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10. Vehicule . 
Texprei-S' 
revendicrtiK 
de recuia^ 

5 

11. Vdhicule t 
inseiee ci 
nucleolij: 

70 12. V^hicui-a ? 
inseree c 
. nucleoiic'i' 



IS 



20 



25 



13. Microorgati 
des reven--* 
un fracmL 

14. Fragmeni 
trartement 

15. Procede ; 
revendica* 
transfor.Ti . 
codant Ic 
d'interfero.'. 



e/r.<'=jSoion replicable coniprenani une sequence nucleotiu 
3 - lent d'interferon immun recombine comme defini dans i u 
aquelie sequence nucMotidique est foncttonnellement assoclr 



•.0 Jant lors de 
leiconque des 
une sequence 



c* iyoression replicable selon la revendication 10 qui est un pl? 
^ ssJoS -le clivrige EcoR I et Hind III de pDSa/RBSII.SphI (DSM z: 



d-3 qui contient, 
. une sequence 

re?> MV.^nt A la sequence des aminoacides definie dans les revenc* ra-ons 3, 5 ou 8. 



er. r fjre.^sion repiicable selon la revsndirntlon 10 qui est un pla.^n.ije qui contient 
' "iter d.3 ciivage EcpR I et Hind III de pDSa/RBSII.SphI (DSH 2> :)^i\ une sequence 
. ??' .i-. nnt a la sequence des aminoacides d^flnie dans les reven- : rns 4, 6 ou 7. 

iff.'A" ,'tn'ie avec un vehicule microblen d'expresslon replicable sei«: ^ ' - ne quelconque 
03 10 a 12, connprenant une sequence nucleotidique codant lors expression pour 

:.f M '1 i.Tii-nun recombine selon Tune quelconque des revendica [i..;- *.-. 3. 

•it. 0 • 'iT.ini.-n recombine selon I'une quelconque des revendicrui .i t a 9 pour le 
H's r .IhNoqiques. 

r.--'?.' ::-.icr' d'un fragment d'interferon immun recombln^ selon I'ur-.e Quelconque des 
S. lequei precede consiste a faire en sorte qu'une culture d'l n ;:iicroorganlsme,, 
. .< \ .ic'ile microbien d'expr?!Sslon replicable comprenant une seo' v :9 nucleotidique 
' r. csion pour ledit fragment d'interferon, se developpe et ey-y. tr^^ ledit fragment 
rtc • »eration de celui-ci. " 



35 



40 



45 



SO 
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16. Prqcede p i . {• 4; >ration d'un microorganisme selon la revendication 13, lequci ..l yAdi comprend 
la transfo' - i d'ur microorganisme avec un vehicule microbien d'expresslon r^r.;i>':<:-:!s selon Tune 
quelconqu"- » . . t/e-o'ications 10 a 12. 

17. Composit . a. ma-. -Juiique comprenant un fragment d'interferon immun recc . ..e selon Tune 
quelconqt: . reven "ications 1 a 9 et un vehicule physiologique compatible. 



18. Compositi'- 



hr nac 3utique selon la revendication 17 pour ('administration parenteni*^ 



19. Compositic . :-ii;iia-. .utique seion la revendication 17 pour radministration iocala. 

20. Compositic irmaceutique selon !a revendication 17 pour I'application Intranasaie. 

21. Utilisation.-. < ..ajm-Esnt d'interferon immun recombine homogene selon Tune quelc- > . -.e des revendi- 
cations 1 ^ ^ur la preparation d'une composition pharmaceutique pour le traitem ■ it de divers etats 
pathologiqui- . jls qu j ies infections virales. les maladies neoplasiques et la polyart:-;;:l6 rhumatoUie. 

Revendica tiont iir ies Etats contractants suivants : AT, ES, GR 

1. Precede ^re iration d'un fragment d'interferon immun recombin^ homoglne pissentant une 

activite ar>: ,.6 spo>:ifique superieure k celle de Tlnterfiron Immun recombine 'r\.!.ire et ayant la 
sequence' c r -no-aci Jes 

X-Y-Asp-Pr. ■ : r-Val-l.ys-Glu-AIa-GIu-Asn-Leu-Lys-Lys-Tyr-Phe- 
Asn-Ala-Gly i i -Ser-Asp-Val-Ala-Asp-Asn-Gly-Thr-Leu-Phe-Leu- 
Gly-lle-Leu - L •: -Asn-Trp-Lys-Glu-GIu-Ser-Asp-Arg-Lys-Ile-Met- 
Gln-Ser-Glr e 7ai-Ser-Phe-Tyr-Phe-Lys-Leu-Phe-Lys-Asn-Phe- 
Lys-Asp-Asi. * =n-Ser-l!e-Gln-Lys-Ser-Val-Glu-Thr-lle-Lys-Glu- 
Asp-IVlet-As: . al-Lys-Phe*Phe-Asn-Ser-Asn-Lys-Lys-Lys-Arg-Asp- 
Asp-Phe-Gk ."s-Leu-Thr-Asn-Tyr-Ser-Val-Thr-Asp-Leu-Asn-Val- 
Gin-Arg-Lys- .1 : ll9-His-Glu-Leu-lle-QIn-Val-Met-Ala-Glu-Leu- 
Ser-Pro-Al-^- la-Ly s-: lir-GIy-Lys-Arg-Lys-Arg-Z 



20 
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10 



dan- 

Yei 

Set, 

Ser-^ 

Ser-'. 

Set ■ 

Ser- 

Ser- 

leq- ' 
veh; 
\e6r 
ceh 



•U X est methionine et Y est un r-r'J? de glutannine, sc 
ii-d glutamine ou de pyrocjlu:=5iriate, 1 est 



. Me'~l:->Piie OU 
■ "vV: '.^ii-Phe-Arg 

c- consiste a faire en soile qu'uns culture d'un micr 
:t . r ..ien d'expression replicable. leque! microorganisnne ti.r 
d • •••• "int^^i-fsron, se developpe el exp''*"r»e ledit frag.men- ' ' 



? d'hydrogene et 



•:sform6 avec un 
pable d'exprlmer 
•rt recuperation de 



20 



25 



30 



35 



40 



45 



50 



Prc'- ' ;• !or ta revendication-1, caracterise en ce que Ton utilise u'i. 

tran = -.vi-.z un v^hicule d'expression repliccble comprenant un: se 

lorr "p; ■ • : sion pour un fragment d'interieron immun recombine hon-.-: 

reve • riti- .i ; , ou X est methionine et Y est un reste de glutamine. 

Pro r revendicatlon 1, caractdri^e en que Ton utilise r 

tra-" : - un vehiciHe d'expresjicn replicaM? comprenant ur- 

lors ■ . :£ion pOLir un fragment d'interieron lirimun recombine ;•• 

rev-- ' ou 2. 2 est Se'r-Gin-.Met-Le'f-PI-ie-Arg. 

Prc 5 V. revendicalion 1, caraci=ris6 eii ce que Ton utilise 

tra? • ih V ' un vehicule d'expression replicaLMe comprenant un-" *' 

lorr ;.teri?ion pour un fragment d'inteil^rc^ immun recombin^ '-.ry 

rev- ■■■ :.L) 2. ou 2 est Ser-Gin-rvlet-Le«:-Phe. 

5. Pro- 5- ic'. la revendicalion 1, caracterise en ce^que Con utilise ?:n':. ' 
tra;"* if- . • : un veliicule d*expresc.ior. replici;' ie comprenant un: • 
lor-- - . ^^irn po'ir un fragm'rri! d'i;V.p'''4rr.r. immun recombin*^. • ' 
re*. ou rl. ou Z est S5r-':iln-{ylet*Lc:U. 

6. Prr . . • .d revendica-ion 1, caracir^iisc er. -.y^ que Ton utilise • 

tra 'y~ ' ■ un vt-hicule d'expresiioii replioa.jie comprenant un-.' r ' 

lor. ':. ision pour uh fragment d'inlrrferon immun recombin-i ••. 

re' .5= ! ■ O'! 2, oO Z est SerrGln-l-ioi. 

7. Pri ' c :a revendlcation 1, caracierise en ce que Ton utilise j.vi 
tra- I un vi::icul'5 d*exprt3!?r{en rf plicii..!!:; comprenant un 
lor. ' J fsiriH pcur un fragm^rJ d int-: rfe^^ • immun recomi^in-: 
re-. • «! 2, c'j Z est Sor-C-in. 

8. PfL .3 rov.riisiicfjtion 1. car;-;::leiis<5 eri cc-j que Ton utilise 
trr ^ un s , ■•!■.: ru'ii d'expres,- !.•«•. r'nliciJa comprenant ur: 
loi ;:ion f -ST un fr?Qmon{ Int":'^"'. i immun rocombine f 
re- c . 311 2, oO 2 est Ser. 

9. Pr. 1- : .a lovendication 1 ou 2, caract=! i..e 80 ce que ledit i 

sc J di;ndr^, d'un irimeri ou ij'un lei- cr.iers. 



'>>.. mtcroorganisme 
J 4oiidique codant 
defini dans la 



microorganisme 
4otidique codant 
n^ defini dans la 



, microorganisme 
u- r^oiidique codant 
-kp- "K: defini dans la 



« microorganisme 
. ieotidique codant 
• "^le defini dans la 



n jcroorganisme 
iec iidique codant 
r n'r defini dans la 



\ i microorganisme 
• -^c-idique codant 
r\i' defini dans la 



niicroorganlsme 
Mifique codant 
defini dans la 



tr rc i i est r^cupSrd 
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10. Pr 

. re 
tr. 
ur 



:u -irjara.ion d'un mi-rrror-jar'-.-ritii r,.^i?:-:ble d'exprime 
dc-iiiii dt'itis I'unt qu -ii', on'^ue :»-;7e;":dicelioni ; 
J'^js I.*; ctoorganisme tvoc u.i vvln^ule microbien d 
:kv ;:jj3 codcuV. inr;> d-.^ r^^xprriSF-ion pour ledit frr 
• ={;i' fcc.clio : ' 6:" ■ *n-".i£ 'J une sequ-.* 



L sni J -ercn immun 
'•■ . comprend la 
il comprenant 
i t r.mun, laquelte 
"o-.r.r<3sslon, et la 
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mulUpiica i 






11. Procede \ 






immun re- 


■ ' 


5 


procedd c - 






quement t 


.3.1. 




. 12. Cofnposil. 






me defini 




70 








13. Utilisation - ' 






des revei 






divers et. 






rhumatoVL 




75 








14. Fragment 






revendica 


c 




15. Microorga 


r 


20 


dans I'un' . 


"Mi 




16. V^hicule ( •: 






l'flvnrp<;<;i'" 

1 9A|JI cool 






revendicc 


i £; 


25 


de regulai 


i'-- 




17. V6hicule r 


ie' 




IIIShSiCC u 






nucl§otidi 


■•rn 


30 








18. Vehicule ■ 


■'ler 




insures d^r 


3 C:5 




nucl^otidio! . 


■.ire 


35 


19. IWIcroorgai: 


5 trai 




des raven :' 


ons 




un fragmt : 


intv;' 








40 


Patentanspri: 






PatentsprUche /. 


. J ok 



-g* lisme transiorm= inris un n,..i :u de culture. 

■ Tillon d*une composition phanmaceutique cpmprenant un :V?.: nenl d* irrterfSron 
:nogene comma defini dans Tune quelconque des revendicai ms • k 9, lequel 
melange dudit fragment d'interferon avec un vehicule conipr; .-^ui liharmaceutl- 



ht'jjue comprenant un [raginenl cl'iaterferon immun recof7-''jir ' h.onogfene com- 

:.jei-:onque des revendications i a 9. 

-;i.t c'interferon immun r3combine iiomogene comme defini .'-Mr quelconque 
\ 9 pour la preparation d'une cr mposition pharmaceutiqu^* ;.• . e altementde 
1 If:., tels que les inlsctions vitaie^. les maladies neoplaj- .vIl 6t polyarthrfte 



im.Tiun recombine homogene prepare selon ie precede de .'u. . .conque des 



jie d'exprimer un fragment d'interferon immun humain recom -ne comme d^ni- 
. J< s revendications 1 a 3, prepare selon Ie procede de la r- ;i ... -in 10. 

i'-^xpression replicable comprenant une sequence nucleoi. .3 c. Jant lors de. 
Vngment d'interferon immun recombine comme defini dans i'uj qu vlconque des 

, Liquelle sequence nucieotidiqye est fonctionnellement ass'::jit a i-ie sequence 
re^sion. 

^'expression replicable selon la revendicalion 16 qui est un r-in nid qui contlent 

de cllvage EcoR I et Hind lil de pDS8/RBSII.SphI (DSM 3c J). L ie, sequence 

ondant ^ la sequence des aminoacides definle dans les revend *. alotis 3, 5 ou 8. 

/-expression replicable ssion la revendicatioh 16 qui est un pla ri'df- qui contient, 
••3 de clivage EcoR I et Hind III de pDSS/RBSll.SphI (DS(v j.. .... i le sequence 

oncant k la sequence des aminoacides definle dans les rev* ic .ai-oi s 4, 6 ou 7. 

■•.f'jrme avec un vehicule microbien d'expression. replicable s-rlo-. "une quelconque 
3 a 18 comprenant une sequence nucleotidlque codant lors d*? I'expression pour 
eron Immun recombine. comme deiini dans Tune quelconque 6i i revendications 1 



.^nde Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL Si 
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1. EIn homog:: f 
*ist? 



X-Y-Asp-f I 

Asn-AIa-GI\ 

Gly-lle-Leu 

Qln-Ser-6if 

Lys-Asp-As- 

Asp-Met-A:> 

Asp-Phe-Gi 

GIn-Arg-Lyi ■ 

Ser-Pro-A!a-. 

aufweist, w 

undYfUr 

Ser, 



J. re -n.oijiantes Immuninterferonfragment mit einer spezffischen anti« AktivltSt die 
die V rn reifem, rekombinantem Immuninterferon, und das die Aminos": ures- quenz 

.-r-Va -Lys-Glu-Ala-Glu-Asn-Leu-Lys-Lys-Tyr-Phe- 

3-Ser Asp-Val-Ala-Asp-Asn-GIy-Thr-Leu-Phe-Leu- 
^-Asn Trp-Lys-Glu-Glu-Ser-Asp-Arg-Lys-Ile-Met- 
-Val er-Phe-Tyr-Phe-Lys-Leu-Phe-Lys-Asn-Phe- 
" in-fi r-lle-Gln-Lys-Ser-Val-Glu-Thr-lle-Lys-GIu- 
/al-L; -.-Phe-Phe-Asn-Ser-Asn-Lys-Lys-Lys-Arg-Asp- 
- v s-L; f'Thr- Asn-Tyr-Ser-Val-Thr- Asp-Leu- Asn-Val- 
■.iit-lle- iis-Glu-Leu-lle-QIn-Val-Met-Ala-Glu-Leu- 

i-Ly? Thr-Gly-Lys-Arg-Lys-Arg-Z 



. entv eder X fur Methionin steht und Y ein Glutamlnrest ist oder X 
lutat lin- Oder ein Pyroglutaminsaurerest steht, und Z fQr 



//a. serstoff steht 
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Ser-: .] K 

Ser- ..'1 -L-u, 

Ser-C ' A., -L:nj-Phe Oder 

5 Ser-G L-.u-Phe-Arg 
stehi 





2 


5n 






dass 


TO 








a 


Bnh 






zeic' 




4. 


Bn ! 


75 




zeici 




5. 


Bn !• 






"zeici. 


20 


6. 


Bn r 






zeici' 




7. 


Bn'. 






zeic 


26 


8, 


Bn 






zeici 




9. 


Ein ! 






Port" 

null 




10. 


Bn 






Expr 








35 




qu-: ' 




11. 


Bn 






Niif 








40 




erni. 




12. 


Bn 






Nu: 
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ein 




ia 


Err. 












rfcr 


60 








14. 


Eir. 






Kfc;. 




15. 


Eip 


55 




Ar.. 






rer' 






E> 






In.. 



••■ rekombinantes Immuninterferonfraamsnt gemass Anj.; - .I--, 
■i .itionin steht und Y ein Glutaminrest :si. 

• Ties, rekombinantes Immuninterferonfragmsnt -gemass AnS:: nr.. i o*" 
• s I fur Ser-Gln-Met-Leu-Phe-Arg steht. 

. rekombinantes Immuninterferonfraoment gemass AnSj-u:..' * o*. 
fur Ser-Gln-Met-Leu-Phe steht. 

rekombinantes Immuninterferonfragment gemass Anspruci ' o ' 
. :; fur Ser-GIn-Met-Leu steht. 

rekombinantes Immuninierferonfrapriient gemass kn^\r.\.\: i o 
-s Z fiir Ser-QIn-Met steht. 

■ - \ rekombinantes Immuninteiteronfr&grnent gemass An5"::!..jr i o 
s :: lur Ser-GIn stehL 

: . rekombinantes Immuninterferonfragment gemass Ansp l o;. 
3 Z fOr Ser steht 

■ \ rel:ombinantes immiininterferonfragment gemass- eineir -jr 
\ /tnes Trimers Oder eines Tetramers. 

^::r. niikrobieller Expr&ssionstrage! , e'er eine NukleotiCoi.; :n2 
fur ein rekombinantes Immuninterferonfragment gemSss :;irs-:m c! 
h gekennz-5:ichnet cla?s die Nukler tic .vequenz operab- - ^n-' 

■ ist. 

■r. mikrobi??Her Expre^ri-onstrriger gemass Anspruch ' ■•■ • ir.i. 
\i \i ersihali. die einer Aminosauresequenz entspricht, v-,ie ii: 
\t\ und die in die EcoRI and Hindlll Schnittstelle von ::• .3/! 



o :;'.£.!•. iTiikrobieller Expressiofiiilrager ■;!0n^css Anspruch v.\ - , e; 

.z enihalt, die einer Aminosu.jre .;q.;:;n2 entspricht, • !■ v- 
h - \ \a und die in die EcoRI and Hind!!! Schnittstelle v - \ - --S.' 



; iimus, der mit einem replizierbaren, mikrobiellen Exp' . .si' its 

•T 1? tran-Tformiert irt. dtv ei:i«^ MuM^-oHdseciuenz enii Jv 

.ir,:jfiinti;n,2i'on1ragmenl :>v!r.j3S 6'n^^m der Anspruc i 3 

.c tie-T. Immuninterferonfracfrient gemciss einem der Ansp-. j'.: • ! 



;ur ! l.?r<:!6!lung eine- r"! cn-'MM-- -'en Immuninteri-sr* ■ • 

i v 9, «l3dur':h gekbnn::eichnet da-.s '..ine Kultur einej ri. •;x. 

■:_/.j.r:.j::-:io:v:irager iraiii^k-inii.il It'. -.vj-r eine Nuki-;: jje; 

-«n l ijeng-i-nanntes Irriri'.uiiinleiio*'-'.:;! jyment kodier 
fimierl und gewonnen wird. 



. ii gekennzeichnet 
dadurch gekenn- 
dadurch gekenn- 
dadurch gekenn- 
... dadurch gekenn- 
dadurch gekenn- 
dadurch gekenn- 
liiche 1 -bis 8 In 



..ilt, die nach der 
■^spruche 1 bis 8 
-ssionskontrollse- 



iTiicl ist, das eine 
AnsprUchen 3, 5 
Sphl (DSM 3809) 



rmid ist, das eine 
^: Anspruchen 4, 6 
.SphI (DSM 3809) 



^mass einenri der 
-ypresslon fUr ein 



Behandlung von 



•-Tiacs einem der 
s, der mIt einem 
.alt, die bei der 
an vvird und das 



E? G l^" ? 424 31 



1& Bn Vi..T- 
dass ein I 
AnsprCch 

5 • 17. Bne pha: 
mSss eii. 

ia Snephat 

10 19. Qnephar. 

20. Enephar 

21, Die Verv/r 
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fOr die H 
ten, wie z 

Patentspruci 



20 1. Bn Verfr. 
spezitisch 
und das d 
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X-Y-Asp-i . 

Asn-Ala-G 

Gly-lle-Le' 

Gln-Ser-b * 

Lys-Asp-/ : 

Asp-Met-/ 

Asp-Phe-*: 

Gln-Arg-L 

Ser-Pro-A 

aufweist, 
und Y fur 
Ser. 

Ser-GIn, 
Ser-GIn-rv. . 
Ser-GIn-IV :l 
Ser-Gln-fv 
Ser-G^n-^• 
steht, dao n 
Expressior 
exprimierfn, 

Bn Verfa . 
der mit ei 
bei der E> 
fQr Methio > 

Bn VerfaK'f 
der mit ei - 
bei der E: ;:. 
undworin ? 

Bn Verfaf e 
der mit ei' e* 
bei der E : 



;v.i filii einem repliz.Qi raren, mikrobisllen Expressions tr-S jt;r 
:n....imiert v/ird. 

• 2i iammensetzung enjhaltend ein rekombinantes Immui. -rr.v 
*j:.'!S 1 bis 9 und ein pliysiologisch vertraglicher Trager. 



inzeichnet 
einem der 



rigment ge- 



7- ^^mmehsetzung gemass Ansprucli 17 zur parenteralan V - or Y ng. 

Zuiiammensetzung gamSss Anspaich 17 zur topischen Vcir.c ic 

Z •^immensetzung g-?n ass Anspaicii 1 7 zur intranasaiGn "o. • ng. 
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und ' .1 j.*. * fu r'er-Gln-Met-Leu-Phe stehit. verwen^l^t wird. 
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line r'r' fi.!- Ser-Gln-Met-Leu steht, verwendet wird. --^^ . 



10 



6. Bn ' :f M ciemass Anspruch 1. dadurch gekennzeichnet dass eij 

der r \ . n- replisierbaren Expressionstrager transformiert ist, der c 

be) f ■ -^ion fur ein Immuninterferonfragment kodiert. wie es • 

und M X : :ui 3er-Gln-Met steht. vervvendef wird. 



•i Mikroorganismus, 
viquenz enthalt, die 
Oder 2 definiert ist 



15 



20 



25 



30 



35 



Bn ' ri; -n :..-rviss AnEpruch 1, dadurch gekenr.zaichnet dass ei?.- Ki lan : Mikroorganismus, 

der * - u; ziorbaren Expressionstrager tran-iormiert ist, der r-h e i, ik' ouenz enthalt, die 

bei =" ■ r 'Tr^ iO^ '"'.ir ein Immunintsrterontragmenl kodiert, wie bs i • Ar pj . der 2 definiert ist 

und ..I.- . ii-f inr: :!n sleht. verwendet v/ird. 



8. Bn J*i :emass Anspruch 1, dadurch gekennzeichnet dass err.- ■ 
der I : f r=»p!ii-ierbaien Expressionstrager transfornniert ist, der 

bei r ■ . ■f.ir-n fjr ein Immuninterferonfr.^gment kodiert, wie es = 

und -■ :.r .-teht, verwendet wird. 

9. Bn * ri - -.I'l -rcrTi^lss -Anspruch 1 Oder 2, dedurch cekennzeichnet d .^Uc cas 
\mr: i! r'- .rr- ■ "ivsnt in Form eins": C'ir.nc:rs, eine.-. Trimers oder ei t 
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Fig.l 
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